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j-usLlxJI 


j,y* i \i i i 1 4ji w j ^ >i i t a *< i i JjM jU u t Ui.a «i jJluoI ji ^jA\ I4IJj \ j V <lijI \a ji^-A elements jxai w 11 

.<uaij ^jjJi jjjUI l$j atoms oijUi j* 


1 

H 




2 

He 

m 

4 

B‘? 


5 

B 

6 

C 

7 

N 

8 

O 

9 

F 

10 

Ne 

s 

12 

Mg 

13 

Al 

14 

SI 

15 

P 

16 

S 

17 

Cl 

18 

Ar 

[Y1 

20 

Ca 

21 

Sc 

22 

Ti 

23 

V 

24 

Cr 

25 

Mn 

26 

Fe 

27 

Co 

28 

Ni 

29 

Cu 

30 

Zn 

31 

Ga 

32 

Ge 

33 

As 

34 

Se 

35 

Br 

36 

Kr 

0 

33 

Sr 

39 

Y 

40 

Zr 

41 

Nb 

42 

Mo 

43 

Tc 

44 

Ru 

45 

Rh 

46 

Pd 

47 

Ag 

48 

Cd 

49 

In 

50 

Sn 

51 

Sb 

52 

Te 

53 

1 

54 

Xe 

a 

56 

8a 



72 

Hf 

73 

Ta 

74 

W 

75 

Re 

76 

Os 

77 

lr 

78 

Pt 

79 

Au 

80 

Hg 

81 

TI 

82 

Pb 

83 

Bi 

84 

Po 

85 

At 

86 

Rn 

0 

83 

R.a 




104 

Rf 

105 

Db 

106 

Sg 

107 

Bh 

108 

Hs 

109 

Mt 

110 

Ds 

111 

Rg 

112 

Uub 

113 

Uut 

114 

Uuq 

115 

Uup 

116 

Uuh 

117 

Uus 

118 

Uuo 
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ol jj \ t*>52l 

57 

La 

58 

Ce 

59 

Pr 

60 

Nd 

61 

Pm 

62 

Sm 

63 

Eu 

64 

Gd 

65 

Tb 

66 

Dy 

67 

Ho 

68 

Er 

69 

Tm 

70 

Yb 

71 

Lu 


89 

Ac 

90 

Th 

91 

Pa 

92 

U 

93 

Np 

94 

Pu 

95 

Am 

96 

Cm 

97 

Bk 

98 

Cf 

99 

Es 

100 

Fm 

101 

Md 

102 

No 

103 

Lr 
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. 11 '* IU.^na ^ ^Wuj I f^yQ Jjl 6^ 


^ Plato ^j^io^Lal L-i j^Li .aJI 

.^.(3 360 a_1uj 



dUL±J& J-UI j^sLlxJI 


ikcul^j l^Lul ^Lk-JI ^ Jiiio synthetic elements < j &&^iJI ^ 1 ^ 

j^LuJI daGj .nuclear reactors Ljj^iII o^IxLxJI jl particle accelerators oLl» 3 =JI oU^o Ji* 

•u^^ J .~t~ <4 a j, lira II ^_a Xa. 3 I C j^^} ^ j Unstable 6 jXLuj-o 4 j \y\ ^iJI 
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d \ \a"\ II A -3 jjlaJI 


jjLx^ VJIj jjLslaJI 

jl m©t3.ls 3 jLjl-o 33^ 6 1 3 ^^*-^ 3-^^ 
.non-metals jjbu V 

Oj-U^b ChH^JJ^-f^b a .a* H j 

^Ic. IMlJ L$_l£ 3 i > ux ^ Vlj 33333-^b 

W^b <A_x_j_jJeJI 6 Jj-^ 3 -oJI j-^al 3- 11 

< ju\ ^ \ llj J-j J ^.11 (J-A-O ^jLA-0 ^ uj ft - > 

3 H ^ ^jjl-3Lo Vj < A sJI^ t j_a31I^ 


d y d j a 11 jJI 

symbols jj~*j-i j^-aLLxJI J j ^ ^i ^Lj 

* * 

3*0 ^-O^JI y 4 11 *1 i>^ . l—^—>1—O-UJ I 0 J ^ Tx x > 

f- 

t, _I ■ * » l—o 6 JI-C3 * ij i * * I 3 ^ t “^3 - ^ 

- 1-4-11 *—Sj^-ll3 < <>- )3j^*JI Jq^JLj J 3 VI 

^ 3 liUj ^ >4 11 U>-x 1 l_i - - 3^3 o| 

jLo-l£ ^—o j-^ucal \ X II 4 I—o—ujI l r> : 


A_ii-ol 3-°3 A \ tl aII ^1 A_aa_x 3V ^I A_j^)j 1^ J 
:j_t-al_LxJI y 1 A-jJt 1 j o j^ II jj—ojJI 

Jj 3^JI <(H) 3^33-^-H <(0) o 

.(Au) ^a jJI <(Fe) 


jinl \% II 

" J< ^ 3-j 3^ J c-LJI ^^Ixj jj J-A Cuo. !A-ojjill A_^Ljj_JI 3* (H) 3^33 3^*1 

J 4. ^ ^ 1 1 j, VI Jjlll !A_aj3LJI A^Ls^JI 3° (Cl) jj-l^-ll 3liil 

/XaJljJI O"^A-oj jUI A-plj^JI 3» (Br) ^Jj-iJI 3^1 

A-ujji*JI ^*^jJI 3 * I * j) If. a_j_>1-oJVI a oKII 3- 0 (Co) cJLj^JI 3^- wj l 

. Ur^\ Jtc ^JlXj <Alj JJS A_j^L>j_j AoK (Ar) 

,^-Aj ■ la /vU <i aj \all A_i_jj)jlxjVI A ol<JI 3° (All) cj-A jJI j-oj 3-^1 

1 \ a 1 \ \ ,\ \ \ ^.n I (Sc) J-j l ^ ha 1 1 j i *i c - V^ 3? 

■L-aLLj^jK^V jUI ^.ujVI ^_aj aJj^ ^.Vl I^4-1 (Tm) ur ^ 

• Ljjjl ^1 4^1^ ^uwVl Ll4^ (Eu) ^^o_»jjjVI ^au*j 
■ 3jCa clhHHb-o^UI 3^=3° LS-Aj ^1 4^J> ^«jVI I jf-> (Po) 

. 4 ^ > \qI I 4 \ \ 1 \ 11 ^_9 J A 4 II ^ \ XJiJ) ^J«|J Ij<*j A Uxi\ ^JLU VI 1^4“? (Co) J '} b 1 ** ! ! ^_$-‘ a ~ LU 

•l 33»ljjlJ u3f>J 3^3^ ^13^ ^1 A^» (U) ^33»lj3^b (Np)^ (F u ) f‘3^‘3 i 34 J l 3^^ Ojo^ 

30 JILI Hg 3^3JI >j 3U3 .jjU^ ^3*3 3H>JI 3-^ C> ^ Mercury "33^3^" ^ ^ 

4 \\ 1 ... 1 1 4 . 4 1 1 ^ \ 1^ \ A 4 >\ t 1 V-lI A—al^JI 

•333^ 33^3 3^H <^1 ^Vl lAfo (Cm) 

. ^Ljj^l ^l-ia^VI ^JLsJI ^Jl a * txx > ^x*jVI 1 3 _ 4 _ i (Fm) ^^a-o^oJlII 

A " r,.\ \ I o^_iJI A j<m (Es) ^3jijl ^u\jVl ^a uj 

t fli 11 ._\ \ a ^^LjucijJ A i«*i> (Md) aj 1 j \ol l ^j-o julij 


£LQ.UJI jjl >A 4 


3^UI 


A-J3 Lauj 


oLoJx 4 LoajuI 


















u^cn U ..\u 


18 VIII A 


unurquadium 

114 

Uuq 


erbium 

68 

thulium 

69 

ytterbium 

70 

lutetium 

71 

Er 

Tm 

Yb 

Lu 

167.26 

168.93 

170.04 

174.97 

fermium 

100 

mendeievium 

101 

nobelium 

102 

lawrencium 

103 

Fm 

Md 

No 

Lr 

[257] 

[258] 

[259] 

[262] 


13 III A 

14 IV A 

15 V A 

16 VI A 

17 VII A 

helium 

2 

He 

4.0026 

boron 

carbon 

nitrogen 

oxygen 

fluorine 

neon 

5 

6 

7 

8 

9 

10 

B 

c 

N 

o 

F 

Ne 

10.811 

12.011 

14.007 

15.999 

18.998 

20.180 

iluminium 

silicon 

phosphorus 

sulfur 

chlorine 

argon 

13 

14 

15 

16 

17 

18 

Al 

Si 

P 

s 

Cl 

Ar 

26.982 

28.086 

30.974 

32.065 

35.453 

39.948 

gallium 

germanium 

arsenic 

selenium 

bromine 

krypton 

31 

32 

33 

34 

35 

36 

Ga 

Ge 

As 

Se 

Br 

Kr 

69.723 

72.31 

74.922 

78.96 

79.904 

83.80 

-ndium 

tin 

antimony 

tellurium 

iodine 

xenon 

49 

50 

51 

52 

53 

54 

In 

Sn 

Sb 

Te 

1 

Xe 

114.82 

118.71 

121.76 

127.60 

126.90 

131.29 

thallium 

lead 

bismuth 

polonium 

astatine 

radon 

81 

82 

83 

84 

85 

86 

Tl 

Pb 

Bi 

Po 

At 

Rn 

204.38 

207.2 

208.98 

T2091 

[210] 

T2221 


A-i^-liLII jjLauaJI 

^ alkali metals a_jjHJI ^jl*-JI ^ 
5j-j j_L j-^aLix. l5 _aj <(5jj jJI Jj.- t> I I ^^J-c (1 A) 
a-aj c 5 j^ VI ^ J5I aJLa£ olj Jxlilll 

< ^ j_j j j-u^sJ I j :a_jj_1_LJI ^ jL_*—o_1I a__1_L-oI 

<f.JJ.U->JjJlj J^LjJ^JIj 

<LyJiLII Aj^jVI olj-1^ 
alkaline earth metals i^laJI i^fVI ol>U ^ 
<J>J^>J Jj^l ^ (2A) 

^ A-jjJjL1I A_>^>5 VI cJjlfl <^-o 

^y-oj • d» 1— I ^ j 11 J^ " * 4 j / ^ ^ ^ 1 A 1 1 4 t a >U 

< ^ J J I J J J } 1 1 - A_j j} 1 ft 11 A_j^_» VI Cl) Ij I Q ^ 1 r 4_1_jL-o VI 




Ul 


'J ‘f J^-> J J^-lIJ ‘f J±“j^lj 1* *1 1 J 

•fj^ljHj 


4_dliLLjVl j-uoLuUI 

UdJ transition elements i_JUi5VI jj-^LIaJI ^Sj 
L 5 -lx ( 8 B) A-C j ^ ^ ^ 1 1 l5 _3_^j (2B) A_cJ. A^k -n II 
^L»j j JoLUj jo-^LuJI a j_A JhH^»j Jj 

aJjLoI ^J-O^ .A_JLc AajL_)^£^ 4 1 10 1 \^p A_Jl_C V lr q 
( J-) J ^k 1 1^ IX 1 .ft II ^ <^uLj^_lJI 4 t I Ul ' V I ^ /^kl \ * I I 

< \l X l% 111 1^ j 4 < .Al ft 1<clL)jJI ^ / J ^ 1 t 1 1^ a " J 1_> 

• ij-j-jj-llj j-llj < clhH V-J 1 ^ 


21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

Sc 

Ti 

V 

Cr 

Mn 

Fe 

Co 

Ni 

Cu 

Zn 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

Y 

Zr 

Nb 

Mo 

Tc 

Ru 

Rh 

Pd 

A g 

Cd 


72 

73 

74 

75 

76 

77 

78 

79 

80 


Hf 

Ta 

W 

Re 

Os 

lr 

Pt 

Au 

Hg 


104 

105 

106 

107 

108 

109 

110 

III 

112 


Rf 

Db 

Sg 

Bh 

Hs 

Mt 

Ds 

R g 

Cp 


II 

Na 


37 

Rb 


55 

Cs 


87 

Fr 


4 

Be 


12 

Mg 


20 

Ca 


38 

Sr 


56 

Ba 


iSJ3 J JJj' 

L (S S' i ~ ' C ' ^ J J-l I 4I ^JU 

Jjj^ Jjl j_» Dmitri Mendeleev 

j - ^J . 1 869 A. \ LU J i^sl \ 9 1 I 

c>Lclj-fij ^L^-LxjujI oLo^Lc ^ j Jjj_^JI 

^ ^-^Ll^JI ^-a^AA^JI qV <ja-aLlxJI 

^JauJ A ^-oj ^ ja_4 

o* ^ x j c£*■ 

^_ic ^Ul Cxij-^JI t£jjjJI Jj A > I I 

.(_^J jjl JJxJI SjLjJ 


J ^ ^ ^yal^ \ i j y~* H 

jH - ' 1 ‘ 1 1 ls-Lz <Jjj ±- 11 L^j-^Lu^ 

■ 1 (] iAi ; i l_^_I_jjLi-a ^ j .^-1 '* x I I 4 ' 

l a > l -r> 1 ^ »^-l I ^ ^ 11 Q 1 » A' > 

c> Jj-^I ts-^- 
jIjJ>^^ .d^«Vl (^j-ll ^j-icVI i k< ^j ^ 1 ^ 1 ^ 
•6jjJ jl l, ft Ljj_J_X 1^1^ (_£jjjl JJ ^ II 

Plato (j^la^Lfll j_JI ■- 
^ j^lx: A-ci_L^ ,J ^ Jjl j_A 
.^.(j 360 aJluj ^Jl 




















































































I I A 


hydrogen 

i 

H 







'mil 

, >4 4 ft jJl / 1 6t\l 

ll 






7^ 


♦♦ 


J % 


1.0079 

2 II A 

, d aIA 4 A d S 4 . t/A 4 

d. 4^1 4 A 4< 11 yuSl \% H 

. a-v . oJb oeriodic table ,Ua^ji 

lithium 

3 

Li 

6.941 

beryllium 

4 

Be 

9.0122 

^1 J^s\ j ^ H olA joadLIxJI J .^»j jJI L$ Aflj o-ua^_1 

Ajlaajj groups 4 -Cr^.A 18 .I 44 AJU ^Jl 

wLi J a a» II aLaaaVI _Caa a < J a J VLa » 1 ^ t 4 » II d 4&aSf 1 aL-uaYI _C u 

JUAOI \% II OJ 

d 1 4 ! 4 A 4< II 

ia :periods jijji 

C>lx J)A a ILa j^al 1 * 11 

sodium 

n 

Na 

magnesium 

12 

Mg 



v 





22.990 

24.305 

3 III B 

4 IV B 

5 VB 

6 VI B 

7 VII B 

8 VIII B 

9 IX B 

10 X B 

II XI B 

12 XII E 

potassium 

19 

K 

calcium 

20 

Ca 

scandium 

21 

Sc 

titanium 

22 

Ti 

vanadium 

23 

V 

chromium 

24 

Cr 

maganese 

25 

Mn 

iron 

26 

Fe 

cobalt 

27 

Co 

nickel 

28 

Ni 

copper 

29 

Cu 

zinc 

30 

Zn 

39.098 

40.078 

44.956 

47.867 

50.942 

51.996 

54.938 

55.845 

58.933 

58.693 

63.546 

65 39 

rubidium 

37 

Rb 

stronium 

38 

Sr 

yttrium 

39 

Y 

zirconium 

40 

Zr 

niobium 

41 

Nb 

molybdenum 

42 

Mo 

technetium 

43 

Tc 

ruthenium 

44 

Ru 

rhodium 

45 

Rh 

palladium 

46 

Pd 

silver 

47 

Ag 

cadmiur 

48 

Cd 

85.468 

87.62 

88.906 

91.224 

92.906 

92.906 

r98i 

101.07 

102.91 

106.42 

107.87 

112.41 

caesium 

55 

Cs 

barium 

56 

Ba 

57-71 

* 

hafnium 

72 

Hf 

tantalum 

73 

Ta 

tungsten 

74 

w 

rhenium 

75 

Re 

osmium 

76 

Os 

iridium 

77 

lr 

platinum 

78 

Pt 

gold 

79 

Au 

mercur 

80 

Hg 

132.91 

137.33 


178.49 

180.95 

183.84 

186.21 

190.23 

192.22 

195.08 

196.97 

200.5< 

francium 

87 

Fr 

radium 

88 

Ra 

89-103 

** 

rutherfordiun 

104 

Rf 

dubnium 

105 

Db 

seaborgium 

106 

Sg 

bohrium 

107 

Bh 

hassium 

108 

Hs 

meitnerium 

109 

Mt 

ununnitium 

no 

Uun 

unununium 

111 

Uuu 

ununbiu 

112 

Uul 

[223] 

[226] 


[261] 

T2621 

T2661 

[7641 

T2691 

T2681 

12711 

[2721 

[2771 



★ 

5UUI 

lanthanum 

57 

La 

138.91 

cerium 

58 

Ce 

140.12 

praseodymium 

59 

Pr 

140.91 

neodymium 

60 

Nd 

144.24 

promethium 

61 

Pm 

[145] 

samarium 

62 

Sm 

150.36 

europium 

63 

Eu 

151.96 

gadolinium 

64 

Gd 

157.25 

terbium 

65 

Tb 

158.93 

dysprosium 

66 

Dy 

162.50 

holn 

6 

H 

164 

A_aj1_aa MJI 

★★ 

actinium 

thorium 

protactinium 

uranium 

neptunium 

plutonium 

americium 

curium 

berkelium 

californium 

einstei 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

9' 

11 .Illlll.ll 

2 

Ac 

Th 

Pa 

u 

Np 

Pu 

Am 

Cm 

Bk 

Cf 

E 


[227] 

232.04 

231.04 

238.03 

[237] 

[244] 

[243] 

[247] 

[247] 

[251] 

[25 


pi \ 

j^k.,11 ^_lc (7A) 4 c ^^ ^ 11 halogens iaa..^J l ^ n ^j&a 

AajI&JI jl-X-oJI £_a 1 ^j/nV (^JcUllJI <5JaJ xu ^_A^ 
ijjlkJI iuln,^jJL^JI ^_lc AJaaVI J .<aj>U11 4a^aVI 
.^ JaIaaU JaVIj ^^AjlluiVlj 

Alinll oljUUI 

Jj j^JI ^lc (8) Ac ja^JI ^ noble gases a K>MI oljUJI ^ 

J^iJI AaIaj < jMLVI ^^Jc La^ac JcLkij V (^-Aj 

^La ol-slia aJaaaJI oljLxilj .A-SjJlII SjIj-a. 4aajJ ^jLxJI 

4_liol .A-t^iLz^A-o ^jIaAc A^Lij j aJLc ionization energy 
‘uj^-Hj^b ‘oj-^b ‘o^H-Jb ^ :4 ' i > ^ I I oljLiJI 

•fj^An/^b ‘6j J Ub ‘uA6^b 


117 

Uus 


Rn 

118 

Uuo 


JiSJI 

^-A II j_ijVI Auaa^JI blocks jTvll 

^j±j .(f) aIaSJI j (d) 4 l^llj (p) AllUl^ (s) 4iiUI 

(S) 4_Ll£JI ^j) ~\ j-IuC 4 _aaI—o_aJI CjI C^—o_Ai a_II 

ca Lc j) a ^ a 11 (p) 4±£JI i(2)j (1) j-jlc aII 

(f)j (d) (j' All^I I ,_£j-=A L a d . ; <(18) ( _ S J[ (13) ^ 
.(12) JI(3)^olr^l 

jw***^^ f, 

.• metalloids ^ 11 d_;_Jd ^ ^ ~ 

dAk^A (j-CLjLu£b^ ^^AaLojJ^. IIJ ^LS 

y .^jLsla MJIJ (jjLs-JI i 





































































^ atoms oiiji i \* 11 ^jQj 

*\±+\ jJl-udI ^ oijj-Hj .molecules 

•O^jj j-a ^JLULa pl—i-jj ^ II La! j *_II 

L*-a jG j j j ~i *i j i qUljj ^ 1 I Ji-iiij 

,Sjl a 11 j_i£l *L 1 j aJlaJ USLlU 



,^j_4 jJI CjIj jJ Ljfl 



6 j j-ll 4 j \ > 


CjLijJ^JIj oljjJI 

j^ixJJ chemical identity i^JI ^ oljUl I^Ug 

^.lo. ^ jp J .L$_l1c ~ ^ ~ 11 ft llj A_xj>1 \ .a \ II Cj^LcLjLLII 

CjI Lol .L$_Lo i aJlJLj ^1 * * II ^ <jl^-aJI^ ^-u^LIjlJI 

.a_G L-a_x£J I oL^^-aJI cl > Ijx <^>l 


i £j L> JJ-J J j \ 11 j jJ jj_JI • A <.uj >j Cj\ —a- 


SjjJI JiJj 

I^k. A_j^L_j ^j—o SjJlJI i 4 )l \ • 


.oLjjja£JVIj 


.4-j-r^ Zj L^Jj <6j j-ll Slj-j pTOtOnS Cjjj_JI • 


.a. \^<l ^1 14J <Sj jJI 5!neutrons oGj jJj^gJI # 
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II i-jjjJI ij^LLUl 

a_jj jJI II John Dalton j^aJIj c£j ~VI \^ll ja-sI 
LjjAJI j5 j .1808 iivs modern atomic theory j^JI 

:A-pVl <LuaAJj_II klilll 

.CjIj ill ^-C Jj AJLaLS ^-iX. bjjLXju^ £j\ (J-O jlj-cJI A 4.1LiJ • 

^-al^jkJlj <dl£JIj ^ ^ IIj JSUI Qat^ Do j‘^\ c oljJ A_j l tu\~\ • 

.^v 

.ju-iaLlxJI c-S^DL^Lj oljill <■ J A.,x^>LrkJI Ail^j (J^J # 

* P * 

A^*nj .A_jiLi-o_iSklI —tv^l^llI Ijj J >_j* lj jl 6 jJL^ral Sjill • 

^jCJj A dL>bi (JfLuujJ I^XJJL-O * ^yCu^ZS LuQJLi l i £_0 oljill 

.oLL>3^JI 

^1 i-oi^ ^aaXj ^Lj La^xo Jj ^1 La^LiIu ^1 oljill i^lik V # 

cj^D <A>^ 


oLijJ^JI 

l a i-Ax ^—l[ o-o <^> obi (j—o molecules otir^JI e_illjLj 

U* O^ii - A Vi** ° l—lAJ^J ^jXu^t kjl^j A_kujl^_4 

^1 J JriatomicSjiJI J .diatomic SjiJI LpliS 

t ^^k_j A_aV Sjill ^j»L1j OjjVl ..Utu^Lfl .dll j ^j-o 

A_aj*^ d> oDljj^. OO 2 (j^-ij^JI ,.Uo,CI ^JLiJj H 2 *LoJI Lol 

c£j>AI ^a^JI ^xjj .oljj Wio J£ SjiJI 

.oljill J^A-iiLo j AiV ^_i^l DNA 



pLa 

4 


H 

>* hydrogen 


& 

Q t> 

Jo-jljjJ £■ jj-oj 

.^LJI ^A Jl 


< 11 ^ ^ I—i_*_J I k <xi > I 

^ J ^ S II J—a— 2k^—II 

^ ** Q * 

clhH^JJ^fJ* ^DLaj .lij^i^Ai 
ujj^-^b uj^jj-i Cj-* 

c k ^kl A—1—*—ik —j I—o—o <J lj 

. yi^al \x II 


x. ■“ ^ " 


mt 


?^Jju 


m 


; iA-ajjAll ^Jl atom SjjJI a ,-.s~~.l 

.indivisible JjU jaL" 






jjjdlj ^jjJI jjxJI 

Sj^k^-oJI oli^j^j_JI jjx ^_a atomic number (_^jill jjjJI 
mass number ^ I I jj_xJI j .SjiJI ^ 

J JX. ^ <Liaj . 6jill 6 11 Cj Li^-J j j-iJ b ol—A JJ-* J) J A II 

tjl 1VI JAxJ ^j\aO.\ i>A^- A-IjU Lo J-L^aix. Cjti 

A ^AaI ^AJlIa ^jl L5 il£JI J JJlAJ ^)5La_} lil 



a_1a 5LII s^kj ^ atomic mass unit A_>jiJI a 1^11 

cU^-ll cH 1 J J ) x ^ ^ ^ 

Ij^klj Lijjjj_» ur ^JI i>^xkjjj-fJI Sji a_Ll£ 

a h<;n 6 j^.j j 1 ^j~ 11 * ^wLj LiAjI 1_sjji,j .1 j^i j LjtLj 



.UJLJI 

4 i 1 X 11 4 1 1 1 
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WGI 



SjLJI oVU. 

4_i_)Luj ji .solid ^) i,n :oVLa. ^ ji matter SjUU 
i ^_*.SjLdJi 4_i_LuaJi <LlL*Jij .Q3S 4_jjLc. ji .licjuid 

4iLi£ JaVl ^ <LjjUUI 4JLiJI Ul .aJjLuJI iJUJI 




AjLa »_fll iU<^»l 


.<_LLuj &jLo ^Ji “' 1 'Jj'I <■ al aU,I 


■ A ajLo ^_S Cj ' j j ^ 1 I >_i 1 c U , ^ I 



4-1 j i~ia II oVLaJI 

^J| aJL^. (J J-uLj <jl 6 jl -a! 1 J^fLa-l 

j' Sjl^=JI c5>^' 

j <*LJI ^_Ls_> Jjj^ ^JLa_S Ui , AII 


^ llj JSA11 

.^LlQ j iJ5Luj L^J <uiu^JI jlj-JI • 

( J£Luj^ L$J a_ULcuJ! jIj-JI • 

.v 4U\-n 

* 

^1 ciuL a I4J 1 a_j jLiJI jlj^J! # 
. *-> 1—1 
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£j)UUI iJL=JI 

JSi. jl ^ I 4 J ^ ^1 41LJI ^ LijliJI iJLJI 
<Lj jLaJI SjLoJI oLljj^JI .^ajljLj 

<A_*-ujIj oLclj-S 1 \ J > < A_C J_cu_i 

>C J ■ !. ■» - * ^Lli_l l $ 1 L ^lJl -!j 

—Lc VUl* 

.L^UlJI aJLJI 




C5^ J^-<=»^.VI <JjUI (Ji-aj 

j a -v "t 11 j jLJJUl i "«ua\ 

\ t A. ^ *v j Aj J ^ ^j_jl^_x*JI ^ lA a—o JJ \ \ 

boiling <GLi£ jj J^LJI j .SjjjJL 

JjLuJI j jl_aJI a Kr^» lj J[ a_jLs point 

^ y^\\ Ajli freezing point j^^iil a_^.^j 


A-dusJI aJL^JI 

1 qU,^"j ^^ J<o l$J SjLaJI aJL^ ^.a A-ii^ll aJLJI 

, 'Q II \ dxuLalij / 1 4 -a . ' v ^ A_iLaJI &jL-oJI —*1 

^1 CjLly^JI 6 j^j .LcAxj l $ {jA 

.A_»^^j if 1^ il l ^ \ .1 . \ *)l 1 ^ 

VLjLo AjlL^S JJUj 

.A4LJI aJLJI ^ 


j-^ <^ll AjlIoS 


iijLuJI <UL*JI 

1 ^ < i***-* U ^ ^ 1_^_1 ^ ^ 1—^-1 I aJ ^-A Aj_» LJI aJ \ ~v 11 

._i.n-v * L^JL^jujI ^ 4 *~ ^jl a_ULJI jIj)a 1..1 .o-jl—i ^-4-c I 4 K 1 U 

4 \ dJ^1 J^LJI pi .L^_jj)^k j ^ j-ll ^LcjJI (J^-uj 

.a_1jLuJI aJUJI ^_Lc VLLo ^1—oJI ja_ 4^ .L^J ^klA’v \x> —V op. 


r l J1 2 J.^l l 2JLJI jJb jJbJI 


^Lojj oUUl 0VI0JI 

Jilli 6ji_c ^LaJI 

6 jl_ a—II j—A^ >( J—J »1 -uj 

^1 <3^-^ (^Lll 6d-4^jJI 

uJ J o — 0 —-*— 

uH J J -' * 3 


*1 ( 


A ^.jJ ^LaJI Ji a ~y "\ 

(j- 1 ! j-i-® 

^_caj ^_I_JI a_j_L^JI a_iJL_^. 
^Jl^ ^LaJI .ice oJ^JLi 

water vapor ^LJI jU^jjIjLc 

4 I—oJI ^Ja_3L-o^ .^J A <AJj ^ .^k 
^jVl ^^J-C Jj^j^qJI 

1 ^I i^JjLjlaj JIuj ^ lc. ^_A 

.aL^JI jl-^-4 twiMiJI aLoJI ^-^4 



aJLoJI 

(^1 jLt o-® 

. oK-ll 

A^JUw 

<i^jj Jj-?-^ 

jLc ^1 JjL*i ^ 


aJLJI 

~ ~ a J^UJI Jj- 4 -> 

cr^l uU^ t>° 

. \ a ^ ~ 11 

A_aJL^ 

1 t1. 


A__=».jj J^l—a-Jjl Jj—i-j 

i^[ t>° 

^L.jjJI 

aJLJI (j-o SjIj^JI 

JjiLuj 


SjiuLj-o aJL^JI 

^1_C '—> 1*^> 



S^jujI_j—o jLaJI Jj) ^ *i j 

*_> 1<^> ^1 jLc ^j-o 

J*\ ~~ 4 " 
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I * . i ji^oji ^j \~<u i i i .materials jI^a ^juui £^_uj ^ *«<>■>» 

jl^a ^a 4_jJ^Vl jIjaJI ^ j a ^ ^ ~\ t i j . jl iioVl jl^ti olj-»LLa_ll ^\ jj“‘^ ** (j»A a ^~ ^ La 

^liAi ^jVi (ja L^-iifc .oLii^pj^ oLjLlLII ja ij^Kim« raw materials fi± 

jjL*_AJI djjfi jA j ~i111 <(j jLx.a J I L^. t a ^ \ < /*> U qa l$_^lIj^JLul ^aj ^Lik jI^a ^ n 

.^LxJaJI ^LS^xu ^Jl Cilj-»LkaJI jjA pi ^ Vi a II a I <Ldjl jI^a£ 



La. SjLo cotton 


f 

II Jj) ^ j lr> A II CjL_i_j 

g-xxilij 

/ , y, 1 A « 1 I I . Q \ ^ 1 /A m A Q I 


I (^u_j ^L-aJ I A_ 

J <-LJli-4- i 11 6jl_o_II 


















^J! LpjLxu^ jp Lp La JS J J^.1 ^1 jlj-aJI ^pl^p. 

oLls ajx, ^Jl jl^pJI 1 '“ .^L^^JJ L^JLlLsLj 

A-ajLaJ *\ IIJ A_j_j\_ j-a_j_SJIj L_ijlj-^J!j A \ *\ \ \\ *\ j ^ 11 ^plJ ^ IK 

• 1__A 1 ^XU 




d i< /< 1 < i a 11 L ^al^_^Jj 

5 jLuJ <> mechanical properties a/L\ 1<LJ) ^1pJI L>^pj 
SjLoJI hardness 5 mj$ ^ \ x b .SjLaJI A_isLL^^ a _>^Lxpj s^ 

Stiff A il.^ll jl^-aJI^ .6^5 1 ^ L ^iLj ^ g. 1 >*\ t ^ I ^^xujJJ 1 ^ 1 a /\ 

strain jiy Ipc. ^^£1 stress jlpJ ^1 j-L^j materials 
^1 LuLj^ SjLJI a LX density a d C Kllj .^ju^ 

.A_Jl_C 6 ^Js j A-x^Ark \-o A_fll_A^ olj jl^-o HI ^ \ < 


d t W ij j < II 

Ll^pu 5 jLJ electrical properties ^plpjl jj^j; 

jLpJI (J £ \*> ^_iJI jlj-^JLs .L_Aj-4-c ^-j 1—aj ^ ^ II jLpJI JLJLijl 

jl^-aJLi ^C.Jj IIj ^ju 1 i llj ^£_pa^JVl_^ aJj) ^ m \ ^ * I >j ^ \I 

V ^iJI jI^JIj .conductors Jil^UI jl SjpJI a_ULJI 

JaLLuaJI^ ^jUJL£ AJj) ua \ L_Aj_i_C <jl ^-*1 \j ^ ^ II jl_p_U 

.insulators Jjl^ jl aJjLc LI ^ ^si *1 ^Jlj ^La^Jlj 



• JLc- >*>» 


I 


Lc. ~v V ^_>1 jLuJI ■ JLcj a Lj ^k II 


?^-l*_> cA^ 






AiLipu j_Aj <JVj-kJI ^j-a till j (2)-° ^\I 

•Uj-?J^b JjJ^I 


A-djVl jl^JI j_Jlj 

(^pjLj (j^b -La jl 1 ^ vj^k iu \ \ aJjVI jl^-aJI jpj 

I jl. 'ALa-S .Jjjpllj JXJ L^JL^. ^ A r> jlj-aJI 

A_^_ij A-LJj)^ mj n ^>p^dl jp Lul$ L»Jj-i 

1 ^ \ ,^~\C \ .^X i J^JLJ LpLs A L J) \ II >> ■ \ A A ,<. \ 1 \\f J ) .A^UJI 

jp 

I jl^ ^tjLa^ . jpj vulJ Lpw A_fiil^a jl^-a ^ l|. ^1cillj-Aj 

(_s-*i JLviiVI Aa.jj jj^JI t>> 4ika 

.JjJ^k jp ^cppiJ ^1 V jLajJI ^Laj 



£j)<A IIj jl^ aJI 

,-L^j) aJUIu jl .transparent iiLkL ^jl jlj-ail ^yLaj 

jlj-JI jc-a-xx^j .opaque A_-a_p£ J\ translucent (ikUiL 

AjUUI jl^-aJI ^c-a-uij^ .La^a£. p^j-^JI ^^-a_> LflLkxlJI 
j^j-a-i j-aouJ ^Lfl A A-ijXjl jl ^-aJI Lai .LAjA^. * j) jj)U 

. I A j >fl £■ ^ 1 1 





























1^0 1 u ..nJ 




• ^^pjj .j^i ji j-ijjLa ija mixtures oL^j-aJij solutions JjJL^^ji ^ us*\ 


Q1 y \j*W jX SjLjX 4 j* t lU H jlj^JI gut\ 1 jl ^_Lx pi JjJL^oJt 

^_L1I d_Li d-x_i_ujJI JjJl ^ a II ^2i£l ,^j_^l 5jLa ^jL£I jl S jLa JXj Jj l^a-ll 

f H * 

.JjI^xuJI a l^ \a <LjjLx jl 4 i 1 <Ijl^a 



jj 1 -v jj a H o_i ol^JI 

j\ ^jLc jl solvent) ^jUIj solute ^1 Ul 

-° \ .Jji^JI IjL-O (JUJIJ \a!I 

Pj? l J ^ \ *> 6j La I I j_a c->l j_aJI 

i/ c_jLuJI ^-lll 5 jLaJI ^_uj-oJIj 

\r .JiAihiMm j,m. 

uL ^ ^ ja-v 

CjI i_J J—a_ll j ^ ^1 (2)—° —a_!l J_jl_jj 

^j-0 4 Q X 1 A —>*\ .ml ,fl !4_£jj_X_A_ll 

h j ^ ^0>* olji^i-i (3^ p^-aJI (3 -0 t jL * ^ ^ 

! J<r.<*> 1 p.1 s \ j l ^ o ^ J"v t \ 4 ^lL^JI jluJI 

VjU^y 


XOfWIA 


} 

^""1 IrnOOa 
—J 


--— - 



k 
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3j-j 1 X \a 11 j dud y\& II pi 


3^jUlIaJI oL^j-aJI 

doji y~\& II dsL^j-dl 

. A-dlA— 0 l .1C 6^)a1Jl1-oJI d)t^'Jj-oJI 

. J_A.I^ ^AA^jA j (Jfd A_uxj LaaLoJ 1 oLaaL-oU 

^1 ^_a^ <jLuaa 3^>aLsa-oJ 1 d)dkAj-oJI ^_a jlj-oJI ^j-^a 

.Adda ^1 A 1 aLuj ^1 A jjl C duld *\jjlu aJIa 

.(JjLaaJIa LujaLaa-oJI dL aaJ^-oJ 1 jl^-oJI 

S^Lxa-oJI d>d-L>-oJI d)L oa-uja. Aajjj J^-aa 

.L$_da_fl <^3 La<aJI 6JaJjUJ A_luaLaJLoJI ddkAj-oJI dLoAjUXA. 


CiLijljjJLJI 


£j\ a \ ix j y ^j) ^ j Jj_La— o j —a colloid ^_»l^ jJlII 

* 

^Uxt^kJI A. jJLa uUTk <3^>A_d dLLij_A jl II A-duJA-O 

A in I^_a ^_>I^^JlJI Cl) 1 -o ^ <.u^k A_)^j .^ALo^A)I _a 1 00—1 

< i_> l i <d 11^ < <_1 ^k 11 ! d l_j_) I j^JLl I A_La_a I J^-o^ . ^-A j) A^a ^ 1 





CiUUall 


^ suspensions (,-. i su-...^n ji) 0 L-LLs 

100 \ 1 ^ Jdl ^j<*j^k ^ j)^ S^a 

^AajjLL\ < aJj) ^ <XJ j d l 1X A ' I d) l A^ <aj A_JJj ^j^aj I ^ I 

<^x.1_a_II ( J-o^JI :dLaJjLA_ll A_llol ^j-o^ .LdLuj (Jj^l^k aII clh^ 

.^Jal a 1~> II jAAL dl <£-1—oJI ,J^_Li-oJI ^-olaJI ^1 



fi? 


Jjla^a 

KBW m 

Alia 

wk W 


^ ^ * 


* * w 

^ * 

^ w k 
^ w 

% g g ^ 


^ olj-aJI 

< 1—0 ujIo d)l—jl doJI ^ U \ ^J_ 2 k (^-SLaA V 

dL)l j-o A_fi_l_lik-o_! I d)l —ia doJI dlJd 

^dl ^1 oLoJI A_>ljl ^j^aj V ^Iaa _3 A ol*tA>. a 

^doJI (Ja. 1m) dljf£ .dd)J-oJI 
_j| J^LdVl ^dalxuA V AaSJ <^LoJI 
Lol . !» « \ I I jl ^dddl 
dti JS^J^Vldlad jlxJl 

.lok ,Jj)^k^^ *Lo J^j-o dL_) J-oJI 


laLo — ^ju \ -k \ 11 ddjjd 


jLyjJI AdljLi 


^aJI (—)lj-oJI a_Li£ l—o ^_jlj-o solubility (jL^j <4 dhl_Ja 

^lA» a j a_i1jL 5 jl .t—u j-oJI (^-o I j jaaJ ^1 

£_da-oJI Jj I^aH J .Sjlj^JI A_^.jJ ^Lkjjl ^-O A. aLaII jl ^-oJI 

a^oS jaSI ^ c^dl Jjl-^^ll saturated solution 

.(—jlj-oJI I^ya A_a£Lo-o 


S^-S d>lj u-LasIjIII Aa^2 


Jj 1 "k A II JdJd 
jLoAiAAk A_ddl jl^oJI 
.A-dlj A^^^. AJd. (d^l > 3 -dl dl-oAuAA. Lol .L^aaa LoaS AaJLc 

^tiaxu (JjLuJI CaLoaxaa jidAJ (JaLuj ^JS AaIl^o 6jLo (^Ldj 
dLoAujAk A_ddl SjLJI CjLaua dudAjI IjLfi .AaIa-JI SjLoJI 
J^d_>l j-oj .(Jji^oJI (J^iulj 1 (Ax \ Lfjljd)! ^o ^>i^l JjLuJI 
.>_>l_uJI CjLauaa ,_UdoJI oLauA L ^" AA_Ldl 6jLoJI 


^ ^jaiJAA la-) Ja 

VqQ - 

9 ®° AH, 


tJj U*i 


ogo 

050 

l—> I AaJI Cj IjjJL) 


^_uj jla s 


AH, 


9 

9 0 ® "A 

® O 

0 w 


°o° 

°o° 

o 


^ h >25,°. 

r 

J>U-« 


Jj-L^aJIj ^j^JI J^ Irk a II 

LaajJ JCj ^IdJI A_aa^ jA^-o j-dl l_a>J-oJI Aa-o^ Aj^^a ^AAk 
A_id Lhj-^^9 ^dilute solution (jja^ d ^ 

JJ-d—o 1_1 a jJ (JdiuAA JJ_l_a—oJ I Aaa£ (^-o J_d I t—) I J-oJ I 

.concentrated solution 









































I Jax i 4 «luaII jIjaJI q <"« ^"«j SjLaJI oVLa. o^J SOlid Stdt6 A t !</•> II <ULaJI 


A_»3_i_U'3 .malleability ^>111 ^ULiij .hardness s^LuaJi^ .density &lssji ^ la*j 


.tensile strength jjji .brittleness elasticity ductility 


A \ II 

.^LIjLj JSLuj A Aju*}\ jlj-aJJ • 

jl ^-£lJI U4 . A V • 

A_J_^JI jl^fiJI ^1^*1 \\ • 

.Cj-iLj ujljJ 


A.,A.LurJ I JI^-aJ! ^JLoaj • 

l iA> > l ^ A-i-uAJLi ^JLjLj 

(jl A \ 1. ^ 11 j| ^-aJI oLj ^5LoJ • 

dj^jJI ^ V \ '\\ Ij (j"\ 

. ^ ^ .. ‘ > 










d^J ^ solid-state physics a+L^JI aJLJI 

JIj ) a 11 A_j_j Lj j A,fl 1 1 a 1 1 1 (jujdJ ^IiJ I *LjJj_sJI ^jji 
Aj^j A,5Cj^vll 6 jUIj ^jjjlIIIj a t.ii i U1 \ 4 ^ 1 1 K a % 1 ,^nI I 

.g-Lj^11 j Sjlj^JI A_JjjLjj 


^jjjJLJI <L.i II jI^aJI 
jl LJ ^ ^ $ -A Qll^k o JKrJ A \uj A_jjjlJI A_iluaJI dl 9 -aJI ^jLj # 
a_lujIjxu^I < tetragonal JfLxJI a_x£.Lijj! .cubic a sixj^~ 
a_jjU.I J .rhombic JliJI i±\\*A J .hexagonal J£JI 
.triclinic ^Jl>^»VI jl .monoclinic ^ilj^>VI 

. A_j_jLj l j IC. .blJLj ^jjU I A 11 ,^s II . \ I j a I \ j # 


.oLjj^liJLi a_jjjJLJI cjIjjJLJI a_«jIjj ^^-cdJ # 



<u_LuaJI jl^-aJI qLaI j \ uxil 


6 dj 11 J I j-cJ I ^j_a dJ dxJ 1 A_C 1 >->n <UJL<=J I d I j.^11 ^ *i «i.~ 
j ^dLs-JIj ^_u^Jlj oVjLLaJlj .-tljl ^<-. 11 j ^ujI 



.A x li^ll jljaJI ^ya Ld f-LdujVl ^-U>< a \ 


JL£jIiVI AdjjjLj 


(J\^—ujVI A—Jdd-3»-J-A d_u*aia_J 

6dl ^ II 6jd_5 polymorphism 

(j-° j-^Lj dj-^jJI ^ 1 c A \ 1 <^ll 
o ^ A j * .d-^vlj (J-S_Hi 

(J^iu ^-1^- J^5L u 1 ■ *i«aII P'Lail 

* * p * 

c^j^l jl .^xuldxu J I 



«» * 

crystalline solid structures a^jjIJI a ? ui i ^^iji d ^^3 • 

jl Cjljdll jaJaJ-iJj .cJjliJI j-a jAA^JIj ^dLa-aJI £-J-aji. (j-S 
■ CJ-aLj A l-UJjJ j-Olu^> I 4 J A Kuj^II oLljj^JI 



a_jjj_L 5 j La j^uA\ 



non-crystalline solid ^ ; ,' 1 ^ 1 1 ( _ s Ji-JI • 
£>dl Id* ^ d^'dJIj ^ structures 

(j ^ 1 1 CjI—CjIj j-ll ^1 l-> \ ' V 4_t_Li^dl jlj) -n II i^j-Q 

. A_ijI ^ ^ " ' Lj Cj V r.,~ 


j if A >1.^ 



lJuj <i_J_ 


I <^4-11 • 


quasi-crystalline a^^^I 
^ solid structures 
I ^1 A^jdX^JI dljLuaJI 

^1 d—j d .r?k. II ^J 4 A 1 V 1 

v ^J .(JfLjA.ll jl cJLaj^JI 

■xu A \ 1 .11 dl^-^JI ^ ^ d» JdJI 
.A-jjijJ A_ixu A_5 j^Laj Adj^LJI 


4JLd*JI jjJlj 



SdLaJI aJL^. ji3t*n ^jl 

^ p 

<A_flUs ^ I 6^_D 1 ^ . A V J ^ ~ ^ 

■ _ ^ 1.^11 4 UXL 4 JI j^JLLj t 


.(5jL£ jl J_aL_uj J ^ Tx j ^^Jl 
J* 6 ^j 

.JjLuj pLo wxlu^JI d-ji^JI 
J^aJLj aJ»La *LoJI J^lu ld|j 

.a_jj1jlII jl A_jjLa 4 .ll ajlIL^. ^1 
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4JjLuJI 4JL»JI 


^ ,<ua ^jji ?-Lfcjji ah 5jLJI 2ja if* liquid state aJjLuJI «jLaJI 

^ ^ p • * 

.JjIjxoJI ^_x <lL2laI ^LJI jjL-j j .Jjl^uJI In* ^ o * 11 


. A_I_s 1 _j f LflJLllJ lj) <Cj-*Lj a.^ (^J_>Ij)<Ai 11 # 

1 t 1 (3 ' ^ 9 * ~ i ^I (J-i I^_ujJ I ci> 1 -A J 11 ^jSL-O-J 0 

• L$J 

La-0 1 I^|A A 1 tS\X \ k_)J-5l (J^l^cuJI CjLlj^jaJI • 



,J-1 Ij-ujj I Cj Ljji 

.*LJI L^i-oj :pure liquids 2uiill Jjl^l « 
^jJI ^ j :liquid mixtures a^jjla-cJI JJlj_*J! o 
j, 1 L5 L11 Lr ±c uj-^t ^L-°j <oL»jjXi-aJlj 

A_pljJI C MoVl 
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j[ M.ViVl 

.diffusion <i >\ \VI ^xjj a t .^>1 ^ I ^ ,3 1 ^ ~ ^ ~ ~ 

A-JI-C 3^ 3 ^— l '° 3° C:>1 —ij^*. 4^j^. jLXuIjVIj 

jLLiIL»VI pLajIj .^^ 3^1 ^ o 3 _LLj-o ^ 11 j ~ ll 

.^jJil^iu£. (J-*buJI L —'^ ^ 3 ^ 

3° v ^Ji 3^1 <*j1I 

jUiiiiVIj^Lu^j .equilibrium 33I3JI 



wuJ^ikJI 

.J^Ij^JI ^jJ ^1 ^ buoyancy A_^kll 

£-*-^3* 3*"^ ^-ic. ijjJJa 6j J-S (Jjl^txJI (j^ A y J 

£^jJI (JJiLtaJI A_ 1 ^*S 4_Jj_£_L=JI JjLsJj 1 ^ ^ Q 

.JSLJI^U 


JjLujJI aJL^. j_jjlj 

6^I^^JI i_l \ «u*i ^ Jj)_i_» ^1 3^ ,x, ~ 3 v ^ 1 (j ~ H d-jl J)« V 1 1 jV t> < A J 

A_l^fi_> (J-kLxxJI 3 ^ < 4J J clh^J 6 Jjj-JI —U.^u*>j <(JjLujJI J J-oj 

^-1^. JiLJI j^_i lj£ Lol .a_jjL*JI aJlIL^ ^Jl " 4 A_jl_fl a \ 1 j_ic 

.A 1 1 1 11 A"ll "v ^Jl * A_jl_S n \ a 4 U> q\ 



d_il_cuJI q ir> ixj I i_t. II 


jj* surface tension 



|| . 

c? 

J 

,11 

(3 

x a_> ^- 1 - 

ua 2 j 


33^ 


.I K ix t \ (J- 1 bxxJ I ^C-laux, 3-° A- lj-^fc-1 ^ ■_ * I 

J ^ ^ J J - 2 ^ / 3 ji * I I jl 2 ^J I J^IJL Lo j-a_C ^ ^ k lull J_j j-lJI ^LLjj 
^ l_-a_ll 6 j Ia_2v 2 ^-uj j Ij 72 &3i-? 4 I—oU ^ Kiaj 11 33 *^ 
a_»LLlc 31 3^^ 2 ^juj j 3 L 72 $3 ^LcJI 3 I ^■ xx } '- a< ° • a_jj- 1 ^ 25 

■ J^xl j jAXii"\ \ IU J I ,_\.A-fl > ^ U II 



A««i^fc II 

J*pv^ 

?^-Lu d£> 

I- ajojujI^j ajLiLj 3 ^buJI 

.CjI-I^^JI 3H A, ^i3t A^xuLo ■ 



y ^hui II ^Ul 
















































oljUUI 


A_o_> 'f ^ CjJ )''' ^ a >, \c. .Aj i j A_jI l_^-l j V a jL-oJI ^j-A Q3S ^l_iJI 

A -^Uj OJ^-J ^ d ? U^J 

Sjl^aJI (J^al <^»">^ l Lj Ic LfjJjj L^JaliaJ ^y> CjljL*JI t_fl^xlll 

f- 

•c5>=^* 


oljLujJI CjIjUl-H 


jJIj ^jUI 6 ! J u 


clh^ 


iVi • 


•U - 


jl J^iu oljl x 11 V • 


.4_a*jljJI^ (j^UI J£. ^ ^ > • 

~ * 

1 1 A_j^JLl ulXLU^I Llj • 

, \.xj ! oil V i i l 4 ^ |^ 4 \ r,. \ 4 ruj XII 0 


.I4J ^uj 1 LjjUlJI SjL.oJI ^_s o 

.^al^LlI 4 Qj* < LjJUlII o 
^_Jjjuj ^ I J^jujJL fit > 4 _J^LjlJI d>l II 


dl 


















Lojix jIj^j J :Boyle's Law J.^ ^jU JJj 

L>» < ^ JLl> ,J^ J-ij-j j^jli > r u^.^ sj .jLxJI JJL» 

ji £j J cjI jl <g_jLj j jUlII 

.^IxJl 6 jLiJI Cj L-a_idLuJ2k, 4 \j\*\ 

Jd>? u^^- 5 



Sjl^^JI <J 2 k.jJ lr>» IAII 




1*>> i A 11 ^jLj8 A_!LjL j ^I^-s. 4 **v ^ ^ 4. \ \ i s\ 4 1*1^ ^ a 

.PV — O-jLj ^jl <1 _I_>Lj ^JaJLj U > 

jjLJj 

iwJL jiaij jUJI ^1 Charles' Law Jjli ^li JA; 

-6.Xa.lj 6jlja- ^LajjV LaJ£ A - n-^ - a 1 j I«<V| 

jL*-ll Cm A \i u \ I I ^ 3 l\ ^jLiLlI I j_A 
.duL> = - V IJ JcJLt-^sJI ji * ~ j J lj| A_I_»Lj A_j^ 




4±&]\ 



Sjlj^iJI 4^.jj JojLlAJI 


SjLp^ 


iJLAJI 


^ L*_=J J Avogadro's Law jjjLS Jl ^ jLi J 

I j| Cj 1 A \m~\ 1 1 ^yC A <.g C > J JJL-ll ^Jx ~ A > j l ^ I I t ~ 1 1J 4 11 

(jl *■ flL i ^ l J-5j . L fl. \j > l $ Sj^^JI ^ iajLcAJI ^^Luaj 
<Ljj_l-<JI jL^>> I I 6 j I j.^. a^. j j J jLiJI ^yo jIa! 22.4 

10 23 x 6.02 ‘. jLixuJI II U4 , a 1 1 ^, a j 




t? 

4 ' 


? Jju 


< a m\II A-Ljj.^ll iiLkll jjL-^-o _wI ^jciaLJI jLiJI 

X .^2>jVl ^Jolui Ct 



jUUI aJL^ j.ixj 

*jL>^ J^ dix J^Llu Jl jLaJI Jj-sALj 

^_>j1_aL_> ijitj^ <jlJLll AJLo J&uIj j g ^' x9 ^ ^jLlIx 4 U q\ J| 

^ ^ ** ^ 

j LiJI is*i j 1^ ^1,3 • Luj Al<r^ 1 .A^ \ 1 ^ ,Ai t ^J| 4_j 1 a t,..«v 

•iJ^Liaj Jl ( JJ Jcl Sjlj^. A^jJ J[ ^Ll^U-uj AJ»U 

A_iS j ^ H d j j U \ 11 

.jlxi\ dju, kinetic theory a^>^JI A^Jdl y-*~ 


CjL_l_ij^. j I olj J (j-o ^_DLLj Sjl_ qJI 4 1 *\j ^ 1 1 4__» j U \ I I 

^ A Li A ^> A_i^^sJI A »^_L_i_ll j " • Q ^ 1 ^ a *> ... 1 i d 

-4 \*\ y Jx IjLalxl ^L^dlj SjljJiJI A^jJ j U4 . All < < Cj I j UlJ I 

6 J-i J-uj CjI \ ~y 11 I A jlj U i II jA j “ a“ j . Lfj 1 \ ~>l 4 *\j ^ jj 

^>lj d j^-» ‘ W-4H ^ ^ oLflLu*-dl J[ A t„i\ U t ji ,v^l l 

jJ I 4 Lcjj I j I s j) l^jAiQJ ^ J lr>«^> t Lo lj I J) 

\ ^ < Ls 4- LcjJ I 1^ s j LxJ I £j Uj^ ^ \L \ . \\ ? j) . 1^_j ^ ^ * 

6J-A ^uuAj chi-^J • L^-w-» Li_S JjjJI 6 j-A Jx 5J JA y 

.jLsJI - Lx * Lx»Lfl A^2kiLuj-dl S. ^ ^ Ir /s^ QII 

Jx jLsJI ol A\ I A J*Cj ^ 11 4 c l L I I \ 9 A \ *~K * > J 

.jLiJI L^_xfi jJI 6jIj-^JI 



^ fLtj J j l_i_lI ^)Lu^. 
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SjLt ~v it i ^^ ‘ -'*>< 4 .<. j j-uj 5ji u^i jLsJLuji 4 j i a c combustion ^ij ~<^ Vi 


Jjlxuxj yk ^Ijla-Vl Vuujj -jjVlj fuel ^ JaIaUI 6^1 

.internal combustion engines AaIjJI ^iji^Vi oL£ j_a-aS c^Vi 6* 




Jjl J "i V1 Alias, 

.thermal <^,1 j^JI jl j-^-^VI ^ £lj-J>Vl • 

.chemical ^U^iJlj hydrodynamic jjjfJlj 

^1 >j .oxidant s j.^j^JI SjUJIj jjJajJI ^j-JI ® 

l~> 1 ^ o^ ^ jjl .1 jl£ ^1 ^1 l il ju rt j^fl^JI 

. jl^VI j^j-uiJ L >LlJ catalysts 

.(_£jl^i. ^-Jj-oJI (J. 3 t i u J ^ • 

.6jlj-^. ^LilLuij .5 6 jLoJIj jjijJI (JcLalj JLxiuV! jxj • 

if, j)/ A1 1j /n j 1 j11 ' lj~^ VI A j 1 a x 1 A_jj_>1JL1I Cj\ ^ *i v a . 1 1 (j-o • 

.^f^tSLj-JI JoxJlj ,oLs jUIj <oIjUJIJ 
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rturbulent combustion g^ji ^u.^h ji^vi 

I I ^^Ja-uUoJ I 3 b~ ^ VI 



J^ ^ 3L>-U VI ^jiiJLuuJj 4 ^ \ \ ^ Cj133 J 

^C. ^-Ul CjI l\* I I ^3 LK /Uc.l \,^11 Cj iJUklJI ^3 
U-i^ ; Uu3-aJI J-^-*3 ^-3_!l ^ IIj 3 I 3 JI 

. Jx-xK^oJ 1 —A J^J| 7“J)-0 4 \ I Af 


31 ^>1^.1 d^s-o 


j^l ^UJI 31 ^.Vl :smoldering ^Ujji 3 ijl^Vi 

jl^I^Vl J^LsJ \ j Il l Uo_jj_*JI 31 ^JL^VI J 1 < r.. l 

^5-^ A_alLk-o oiLcLkj 3- 0 ^jlj-^ ^-Lc 


.6 JxK j-o 4_l_i_> ^3 3 ^ ««j 3 ^ ■ *1*^11 



^Lkj Jl^i^l oljd*. 


^l^l^Vl ^jLaj 

JIj^VI odu rcomplete combustion j^lsji ji^Vl 

u-* ^-IL^3 ^l\\ J jlj-cJI LJLc J-oLUl 

c> ^ clhJ^j -a^jj^b u^?^ 1 J 
u!“® ‘*b^ ^ x^A^u^Vl / 

L5-^[ W-^b-*^ (S^l^ Vj UK 3b*-^ j 

j—LK-^j '^U—i_3—o_JI 3 —o —o / 

3-f^KI ^_»I_ 1 j jLc < 3 ^—xCjLj^ jj j 


•L^-fil^^l jU ^UJI jU 3^^! 



incomplete combustion j^ikji j+l 3 IjJL^Vi 

.Sjjd^-o 3 j > *K VI <_i-K 3 j -^3 Lo,.\ \ c J-olKJI j v r 31 j I ^ VI 

(ji> l ^ \ . o 1 1 3-0 6^-i-K o 1—i*K 3-° IKJI ^_ul 3 b~ ^ VI 3^ ^ ^ \ j) 

<JU .^LUJIj ^LJI 3 j-?j^ll ..u.KI Jjl jLsK !Ujdl_UI 

(J I ^^-»UJI 01 ^ *t \ 0 1 1 6 J-A L3 oljl J<*ill J I 31^1 

.A_ 1 _j_JLjj 4 .-^ I La aj I .A 3 j<^ 

j^j-JI 3 I^VI :rapid combustion ^j^uJi 3 i^uVi 

4_5LLJI 3-0 6 ^o-K ol—i-K <_ix. j,^jJI 3l^i^VI 3 1j3l ^ I 

^^lik3La_jj .3^lj^JI JUm,l U-o < 4-u^^ 11 j 4 > j l j ^ 11 

.^_UljJI 31 ^Vl cjKj_^-o ^3 j_jjxaJI 3l w> i^VI I .\t^ 

• j l > ^ x I j 3 ^ Vl 

*^<3 ^I 3 I^VI :slow combustion fl^u«n 3 i^uVi 

.<U-a3iUa 6 jluUjj ^3 CiJxi ^311 31 ^I^VI 31 jdl J^l 








































jijdiujij *iib *i^ji .(j^jVLi (^ui c»ijL*-i' Cy* air 

I fl <a i ^_Lt jafll ^ «djLx<aJI j uai . ii II 4-X xt ii ^a ^ a J La£ I (_j-Lfc L^Jliuji J£-» SI j ^ 11 



S^I^JI ^aJLLi 

.*I^$JI {j* /78 • 

.^Ij^JI /21 ® 

t^v * /i ® 

^Llj c j-o J Cr *i j j </0.9 u^jVI J- ^ *** i 
f LaJI *LaJI ^j_jjSLll J-J-uj^I 

oljLsJI ^ja A Ktfart jLjIj jLxxJI Cj\ n\t*y j 

.*I^J! £ja /0.03 


wJMJlJI ^Jl ix-ijxu Sjla-i 

L> ~ * I 1 ^ l*s <LS j I £ !^-$J I ^ ® 

(j*’ 

^ j/» C v~ i 1 A_j^JL*-£S LJI ^ lr> X. # 

jjj ^3^ ^1 ^1 lj-*-a-3jl I al 
.^Jl 



480 (_£^aJI i—i^LiJI AjLkj jJLj • 
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800 KM 


690 KM 







80 KM 


690 KM 


^xiAlaJt j^JLi 


18 KM 


2 

3 

£ 


i 

l 

3 - 


i 

•l 

1 


J-i^ 


i 


l 


d^JI ixuAjjJI £jljl~*JI 

j-dl ^£11 ^^-9 ^1 :nitrogen 

nitric ojjVI j ammonia (jjliuJI J) 1 ', /\ 2 1 ^ 4 a j a 1 1 4 t m \ i 1 1 

<*ilJl iiLkJI oIjJ>*£) organicnitrates ol^nJI j acid 

oLid.cyanides j^Lj_aJI oljLcj (olj-^dLLaJIj 
Jd >4 jl< J$LJI *1fractional distillation I^JI jjUfr II 

6jl^L LT^ *ill ^ iaJuuJ .^jjIjlJI AiJL^. d^JI ^1 

i |^j 1 LI 1^ ol^Ludl O^L^C /4 \U aII ^ vcA A_ojlLVI 

.^Jj£.j)!\ jLjlI *J)^ll ^e-4-jl 

^-o .xXVi ^ 2^-0 ^ ^ 00 Lj^iuj :oxygen ^i<STi 

A_9jjJLaJI AjLjlaJI A^^LilJ J^jIjJo ^JkSlI .A_i£. 1 \<^> ^j^l^£.l ^J5 A-olj^JLoV 

I j^v y\ i I ^ * L Q~ 1 1_j 

1 ^iidl ^j}~y 1 (2)-° x50 ^2)-° >- >4 ^La <6ji^ oUj^iJ ^^ uJ\ 

4 ^ II *^1 (w jL11 ^j^JLuj Laf£ . a_L^Jj jjj^JI jIa j$ «^l ^ j^JLuj 

^Ij^Jixul ^L ^uxdJI c^lj oldjk^lj aJ>^)JI qLjI ^ *ill 

,{.[ >Aoil ^Js iaiddl ^^sJl^A-O ^y. ii_lJ j^-C- Aj>l <Ajl ^ 

. A ^ A Lid I d>L 31 <t >^oJI ^Ldl - * ^ >J 

.JjLJI ^lL i£.1 \«.^> £c-Hj :argon 

I jJ t^LuJI ( 2)A^.jjIlJI j JjLJI Lj^jLj l r^JlLo 2^J^l Uj^i (jl 

j L^&jJI .Al l jc-^jLusa-o ( 2jj-cjVI ^ j^Xuijj .a_L1£jl1I J ^ 1 9 9 

J2>xJI ^j ,A_dLLj^JI LjMiJI cryosurgery a_»jj-J l oUwlj^JI 

4 ol Ull ^aJI jil^^lll 

jxu^l ^Lu > o jUij :carbon dioxide ^Ji j^l ^Qj 
j-tHjJI ^ .Jj^aJI j-a pl^fJI ^ 

*LuJIJ ^ pLljl <A_U^^Vl S^^JI JLdJI i Q.^\ll Q^/^sllj 

w ..X I ^jLaj jl Oj-oj jl CjldUdl Qtd tlhH^ 

Lo^ 4^ 1 j^ v<II oLcl—tx^JIj A_djjJLdl qLx.1 1 a v^1.\ 4 11 oLcL^Jl 
A_3jIJl 1I ^Lj-dlj Al^UI 4 11 oLt^j.ujdl <A "\ <aA_U 1 uj > jiLLxjj 

.Jo^i^jli. (jJ £-llaJ ^1 

4 i ^ J II jj| SjJbLtd 

^ 5j^ j-dl oljUUI ^^5 i>Li greenhouse effect ii^JI ^1 

6 j-A (jAjlj c 2)-°J •c)- £ ^J*^I ^ ftlil (J**auJI Sjlj^. (ju)^ 1 ^j^JI 

^1 ozone Cx 5 jJy b ^methane ^LLuJIj ‘Cxp^ :oljUJI 

A_ixu-ddl A o l Ull CjljlxJI 6 j-A JC-OxoJ J Njlj^. 11 ^jajLaJI A \\ S jJI (J-aA^ 

.^j^ijiU ^^=JI 6jjLi-o ^ya 6jlj^JI ^J-U* t <1 _Aja£. jj^aJLj 





^ jjaiSI acid rains a.i*Aa^JI jUL-oVI 

!#■ ^ ^Ldl jLl» ^1 2 < >a^j n- >a11I oLumXIj cajja^JI 
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i JAJ <n U ..iui 


*LaJI 

oLjLi_dl ~ I^ "< ') ^_Lc SLl^JI JL^ujl <LaL£J qL-ij^ a II ^Jbl j^.1 W3t6T pLaJI 

<( j-SjVl ^_Lt Laj^j jLS^a J£ f-LaJI .fliLdl ^ jalm'i s-LaJJ j-r. < llj jjl Mj^ IIj 

.j-ijVl ^fhm ^ /71 <L}ljii ^ ^ J 


*LJI Jl££l 

ai_H> ^ :groundwater <_ii^Jl aLi-JI • 

—i A j x j j K Cj 1 —>I j \ n i.> 4_jjJL^_o 

■o^jVl 

Lo ^ :surface water ^ U...1 1 aLj^ji • 

J-?! ^ -9 ‘ ^ A (3"° ^ ^ ^ If j^ U'j 

.^Lx^yi ^ jLfjfj 

106 t v l^v ^J^Xo ^ if* eLJI j v i n^ \ '0 

4 \ vUcll A j. \ 1 l-v II ^ ^ a I 4 \ . \ 1 l-v I I jl ^ \Vl 

J^U ^^Jl ^_S^Jl1I ^ L-AjI c-LaJI -V^^J # 
.water vapor *LJI jL^ 



pLoJI S 

Jtxaj js^x\"\ <.u^ II e-L-oJI L_*JI^ 4_1 jLujJI^ 4.1 [jut \II :<Lj^Ljl1I 4 II K ~ , I ^~ II ^ ^ 1^ ^LaJI 

^ * j * U J- ^ L t aLaJI ^lc j^Luaj^ .water cycle aLaJI ^-^jVI *_s ll c-s^jlII ^ 


.^u^OjluJI 6^l^2k. 6 J-C Lcu^-J 
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£L£Ul <>J 

:evaporation j \ nn • 

A-jl U llj 6jlj-Ai_II Ujl 

^■l—o ^U A u x l I ^jA ^jIaA jLJLlI 

Cjl > ^ i 11 Q Cj 1_Ul.- 1 -A_a_JI 


pLJI J j-^.1.j j .jLfjVlj 

aJjiLuJI aaJL^. ^^aIjJI 

^Lll A-jjLJlJI a_jJL^. 

J .gL aJI jLaa Ja 

* * 

Llj^ c_jLkI p-LcJI j\ \. \ ^1 

A_!»LJj lAfil ~V 11 gl J..^. -11 (J—o 

. j~y i *11 \_A AaIaxJI 6JA <-_SjJLAj 

^1 ^LJl jliu icondensation j^iu • 

iaJaLuJI a-IILa* <^11 jj)x j^ ?jjLjJ! gl^JL* AaLs **-s V-*JI 

.i &,a^a,1La dill ^jL, Ja^ j^a. 11 ^_CJj gl^Jl ^-S ^LSLLjla 6jj* <^> pL-o CjI^LlS (J^-uj IjaJLa 

gl^-$-!l IjLSLaLa J^-*a V Qa^v > aJa-Sa ^^aJlJI ^ cJjia-S ^Jl ^LaJI jL^a 1)A j II t. clh^ ’prGCipitatiOn J^ia^JI • 

^ia-d J£lu ^Jx. ^j-ajVI ^^Jx J^la^JI ILa till! ^X. Jaj <g-l.Auj.JI ^j-o CjIjK $11 6J-A la..flul> dlJ U A -y iVtj , 


l <14 1 a ^ .. j ^1 


* * P 

■ J ^ AA.fl ^JaA ^1 J^)A ^1 £ c _ 1 a ^1 


JJcv^j I^aawj .^jjSjVIj jL^>Vl J olj_i~y % llj ol Uj^k a II ^^Jx. JnftiJij AaLs ^j-cajVl gl_A_ll JjJLj ICOllGCtiOVI ^ A y ~\ 11 

.A_lSj^. L_aLaa £CAu-<aAj <L_£a_S J-$aa L^aLs ^j-ajVl ^^-lx jl4=uaVI 




^IjaIojMJ ^tJLuaJI ^LaJI 

& HI *LJI usable water ^l.wi^MJ jJl^JI gUL ,wyj> 

( J_j_xuJlJIj *_ >jUL_£ ^HjxVl t. <a 11 \ A 1 1 J JT> A A \ ^ t <JL1 \ 

.A_i£,ljjJI jJjj-^L^aJIj sZjLjLjJJI AaLLuj ^^JcaJI^ ^Ia^JLujVIj 
^_L c j^ aJI ^LaII /9 1 t_j^l_L» La oL1=aaaJI 

I^J .^Ij^Axu^U ^cJLu<3 Jtj ^cJLa g-Ld J 

VI ,aaI j^JLul pLaJI {j* ;.3 VI ^j-ijVI ^lc 

A_j_la_cVlj jL^_>Vl ^jS ^ JjlJI g 1—A—ll I j_A ^ <jl 

3-^a V ^LlJLj <^l jAJLu VJ ^cJLuo aJa^a Laa <a_j jaIaJI 

Aa^JI 6,1a ^J . /I V[j^)ll ^ylJ aJLujV ^cJLu^aJI g-LAll i^a 

CjIjJ^v )ll^ Aa_S^aJI 6l— iaJI (j-JA ^L\ ^ \ ui VJ ^tJLu<aJI g 1 _a_]I 

^LaJI i)A 6 ^^oIaa^ i^i^^jaVI ^ j^jLua .jI^aVI^ 

^Jl^ Aa^^aaVI aJjLjlII AaJ^Ajujj La la-iu^1^ jl^ ^ 

.Laa^LaJI Ija IjjJLc 400 

I cL^ 

1 ^uxil Laa^ olnC.I i j-ijVl li<u ^LaJI 6^-flj 

.the blue planet "jjjVI ^IJI" 























i _^<i i 


d \ A 4 A i< II II 

H ♦♦ ♦♦ 

jjulaI i ^«ic. j^kj ji^i <u j*i y* chemical reaction ^l^ji j&uui 

_t um * <U_iLua_iSJI Cj^xIaUI .djjJI Sl^j ^ olj-JXJ ^1 jaj^ II JaLaUI J.ai.ojj ^ <1 _« aj< 

^sQxJi otji ^ electron configuration ^ 


AjjL^jSJI O^U-LiU! j_ys\ 

A J Aj c CII .-.M r \ a" II ^ # 

chemical A-dl _<*;< .kJjj 
.olj jJl ^ bonds 

>' ^ j ^ 'I J <" ' a i 11 J *\ • 

chemical L+£_h» 

.compound 

j i » ll JI 6jl—A-JI ^_C. J> _J # 

J_c.l_a_j_ll_> djl II 

.reactant JcLiiJJL; 

\l- A "v "1 \ II Sjl—aJI ^~J # 

.product ^LJL; JtUill 

A_1J Li-OA^. I V f 1 Q " 1 1 c. I j -v I J \ C 
j k l lj 2 U j 'I \ -k I i_j-^ \ 

.^jLoVI 
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.^sdlJI 

. ^ 1 < i I , >«S Ay 

.3V^Jl J£b 

. ^ I ^ l*t 
. <iwU_fl IjX.^_kJI Jj)<^>ll 

. JjJLLJI ixliua 






















Uo^Lu :chain reaction JxuJxuIaJI 

^Js liLo 6 j)U^ LJI ^^ 5 Lj oj^ s cj ^Lc.O ilI 



J^U: j :synthesis reaction ^ui J^liui 

^JuL-OJ jl .6 jlx-O SjLo Jy\<tAl ^i£! jl jjlkh.u > jl—O 

. 1 j1 ^ ^1 lc l ,Jx.LfiA ^Ux \ j_£k.I 

2 H 2 + O 2 ^ 2 H 2 O JLIa 

Jj-o JcL^^aj icombustion reaction 

£_-£> VI jl ^k*>l ^jlxJI <Jx.Lkj (J - Q-uxJ .Sjlj^k 1 \ 

* ~ 

.*LJIj j 1 i-u^I ^jLIj JAiiill j^.1 

:oxidation-redution reaction Sj,u\Vl j*LaJ 

1 C ~ II I J_A J ^ J J) t 6 J <Ai^ V1 (^J-C L .ft 1-1 ^ 1 

d> 1—VI l. ftH.E 1^ ( J "'k VI vJl) 1^ J J blC ^_ft ft \ i 

.A_ij l_L-a_i^JI jl 


C02(g) + H2(g) v ^ CO(g) + H20(g) 

4 0 +2+1 +1 

Jlj^l I 


replacement reaction (ji.wiujVi jl) iAULLuVi j*iii 

1 (] ij; ' Aj> S ' j x al Jl J il iuLi a 1 nil ^ j+j ^Jc. Lilli I jjfc 



o*^LaJDI t \^\ 

:exothermic reactions iiLbU SjjL^ji 

J5Ll. l$JA_iLLs ^IK > cj^-cLk_» 
:A_fllkU SjjLUJI cj^lcLalJI aMJ <Glj <jVl 

,6ij Ij-^. ^ 5 lUj ^LxlaJI £_Lo ^LljV £-0 jjJill (JcLftj 



:endothermic reactions ^Lbjj ^LudUJI 

JLi-o j <J-ojLj 1 ^ ^-o 6jlj^. <J5 Luj ^_Lc aJLLJ Ll^Jl 

^1 oLaUI ^ photosynthesis <^>^1 JAoiJI iAc^ dJj 

pLJI J jAxu^l J^JLJ ^^u-O-uJI A_5LLs ^JjkJLuxJ 

^=>LJ! oMeLknJI ^-LjLoVI 

< A_iiu,aJ| :<_5L1 qJJ 


.^Lo jL^-j II fJjLkuJI ^LoJ! 

:decomposition reactions Ji^ui 0 ^ 1 ^ 

^ * 

^^ ^ \ \^~ (Jx.Lkj ^_S U«*j J jo-^Llc ^Jl Sjix-o 6jl—o 

f- ^ f- 

iJLl-o ._>j£I jl Jj j ^ "I M r 1 a" ^ II I ^Inatj 

2H 2 0 —► 2 H 2 + O 2 
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. 1 ^X 1 1 


d t il 4 A 4< II J^JI 

H H H « V 


^ 4_ijLlaj£JI cjMtLaiii ^ chemical compounds ^jL^ji 

oxaj I $ >J ) La-iS Jfcliuj ^-il jj-aifc 100 j-J'^ '* 1 

dy<l ia i< jjl *<JSLuiU A-1 jLj 



jjkVl ^1 V| <SLiaJI S J 0 JL 0 4_jj>Lj-o^JI oLi^^-aJI • 

. 1—0 I—UJ JJLJ 

Sui2k.l^ 6^ j A_l^ LjlIxxj l_j l—o 6 J l—o 4 _a-o_uj ^1 4 ^ j 1 ^ ^_jJL!L» • 

. I ^j<Q 

molecular oL$^ ^1 l^ \^x\ \ oL^^JI * • 

^-j j) iAc, qL.i^j-o ^_! j t. <a \ 1 — o^ (ionic 4_jj>I oLi^j-a 9 

.inorganic V oL^j-*j organic 


^UijLxajlSJI oL»£j^JI I 

<_Ls_luIj_j ^ 1 ^-v 1 t 4 J \ 1 J ^ J *\ H ^LiSj-cJI ( S 1 .i.l ^ ~ ~ # 

.4-»^i chemical bonds JaJ jj 

* * 

^| 4_llu£3 (jl A^uLiOjljl ~*1 ^J^ll A j # 

^?o-> ^ L-T,L_c j 1 L_LSI— 

. ^AO jl_C K* (Aj 

4_ij1 1.01^ 11 Cj 1—i-^J-oJ I I ^Jl ( Q 1 ~ ^ ~ J # 

J^.lj ^-O 


(J ^.1 J<-jjl JA XII -.1 XJ^ll £— 2 > 

I ^ » o V 4 1 ^ j 4 j f JI 



































t 


.^LuLuuS oLS j* noble gases aK .m i ol^Lsdl J£i^ V 

Aji l j^XI I o^lilJI j^-s kiJjlJuj Vj .a H s. oljlx 


a -' 3 ' ^ c 5UI cjL-i^ j-aJI 

I ^L^l j^ixJI ^1 Lr L. ide— (jj .) ^Lfill jJaiuJI Jjj • 

^j^JLlil J\laCI ^!<_j_iluj 

.SiN <MqO -i-'i x-a 11 j_uai^I^ ,OaS 


wuljLujJI <LijI uj^ 11 sjLSj^JI jAx \ 

* 

:Lo_a ^LaJI e_aJLi_j :water ^LaJi 

.^J SjJ (J^ ^JjLLo Ot^ Jj-i-A j A tn/i \ ‘^J'V.Oi^Vlj 

.H 2 O :^-A *LaJI AjlX uaJ 



,LJI , 




:La_a ( 2>tL) ^ 1 c cj-° (j^ ^j <ft II »—DLjlj imethane ^LllaJI 

.*•*■*• $< 
oljj < A M U tjlJ- "~“ * I I ■ > i j 

.CH 4 (jljj-all 4-ijjnaj Sj j £-» O^?"Jj-S-A 


H 


H 


H ^ 


U Ul ^ qJI *<SJ^ 


-H 


j-o 6j^io Sjj ^k, :methanole j^jliuJi 

6 i^ru d)ljj oMj !J <A_xIjL^_J l^u/sl SjJ 

A^Lj_A_X<LII OLi-L-aJlj A_jL»L$_j 6 j j £—O 

0 .CH 3 OH l^jJb J^jLLlaII 

. Fij ~ u 

H V_ C-j^B H Jjaie *"'* > 

Ij ^ja JSiuijj :metal salts t - V 1 

^Ls-Lxll jc_Lo JJLjj .jjk^l jl (j JJL-o V £-a lj_aJLo ^jlSI jl 

aJijjjlaJI a ItftVI Ca003 fJhJ ^Jl£]l Cjl_j^ NaOl 




.Jjjli (-u'j^. 


^yJI J-laio ^aLu^. 

^ jLIj ( J-'Lo ! 1 11 ^j£. A_Jj jJI 


4 \t I I i a 1*1^ *1 <v ... *yI 

j-jIjj ,CS 2 M :1 ^ 

<SF 6 dxj^-i^JI ^jLx. j ,GeCU j % 11 

^_J 1 \ \ I I 0^5^ V I JXlrU^ I <N0 2 (2>^*l:aJ 

» .N 2 0 4 



n 2 o 4 


ammonium nitrate ol^nJI oljUc Jjj 

ate— (oI -) ^Lfill ^-LaiaJI (J»X}^5 ^j-lc ju^al vx II pII 

j nitrate olj^-UI Lo^ VI 
A-j->l SjjLuj ^ VI J jj 1 ^ * j * (Sulphate 

(NH 4 ) oUlujNH 4 CI VI (Jio 

. 3P0 4 

_II d_ 4 _ a A_^.jlj 4-1_o_ uu\ £j\ _L_j£ ) _o_II t _»_I 
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6^h! 

















d \ \[ 4 A 4 < II Ja_j| ftjJI 

H H H * VV 

o L& j-Jt oLu>^ ji otjj ChH 6* ^UxJi chemical bonding ^UaAJI IsLujVi 

.OljJ-ll (^hH Sjj ft 1) o j^JI qJau..; IflxAx n <LuLxooSJI JhjIjjJI j) lx Y\ j .4nl \&& 11 


3ii£Ui 

<jl j^ixJI ^ iij ^1 iajlj^l j^c valence ^HiJI 
oL> c^l^JVI J JS. ^I < 1 _ 1 jLj Laajj^ (J^xujJ 1 fl * ’* 

^1 J^UI .A_LxUI oljUJI v^V ^jUJI ^^lli 

LlJ l^ 1 <1| I ^ I 6^ l.. mi. ^ I ‘ MAt^. \ L~ LJ 1 \ 1 I ^\^ 1 V I ‘ ^ V ^ ^ 

. CjI^) j-ll (^hH ^> L>^ ^.15^1V La 


a * a! j a i< II Ja_iljjJl JSxoj 
oL>j^i£J[ olj jJI (sj^ • 
oL»jjlUVI jjj 3 LaIh ^Ijlll ^ oL^Sjj-JI • 

.shells I ^ 14_klc VI ^_c o 1 q *L J£Lu ^_Lc s 1^-iJ I 

Sjj (JSJ ^^.jLiJI ^_sMjLII 6Jj^.^-aJI oLjjj^JVI ^c.si • 

.valence electrons ^jLIiJI ol^iUL 

L^-tkxj 1 -A* t \ A a 1 ~ A. ^ 11 oljjJI OL» !_ (Jdu^aoj • 

.La^JjLLj ■ » a_L 1 \-L_jIijj 












-Mj-iJI jjt hydrogen bond \,^ j.^\\ un 

(c-JLcu cJjJ-^-I[ C>lj 6Jjj ^a^jjJJ* 6jj ^aa ^aIaaia^JI 
uJ-a_Lj »AJ ( Cj^j VI ^1 jj) I ft 11 ^1 ^ ..XV I ^ 

•JJ ^ s ^- 0 A-J-ILuJI CjLjL ^ \ I) \ c j_Aja h jj.t II 

4 -ajLaa Aa^Js Cj^LcL&j (J Q * LLa I^a CjIalaj^JI JSLLSj 

^.dipole-dipole interaction v u « i i 

.jLlAxJIj CjI JauiSjjJ^JI ^jAa^jjA^JI JoaI^aJI 
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T^ 
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0-2 




> ^ 

•H.1 



^UjAuVl l^ipjl 

covalent (^jLLUl jl) ^l^VI ]^\^iJI ^ 

VI ^j-o ^IjjLj cJjjJI dJI^iiul bond 
•O^ VJI VI ^l^VI LJ^iJI 
jAbu^l ^aIaa i^-oL^-fcoVl JoaI^aJI A_1aaI ^4-wjI J 

C£J^ ^^jl 6 j-d^ (SJ^ 

c>^ > < aj < ^ <J^ I a j ^3j^i£J[ ^rk <aXVI 



_/ 


^Vi i^ijui 

cs-i^l oU J\ ionic bond ^^>Vl .kjl jii\ ^ oja-. 

C^l c^fcjVI (S^J (Sj^\ Sj*i er*! ^L^s 3 jl oljUI 

^jjI^jj .1 j l ^ t L 5 "^i 4 _pLu*JI ^ A_^a.^aJI Cj 13 jaVI 
.cA \ ^ P u l l c j-o (^aj-J ^_Sj^a J_$jLil_j_fl l ^ >Ai i 

cjj>^l L^aI^j jjJSJIj ^^Ajjo-aJI 


O ^ * J J I I < x i ,a j j^-l f k I I \ \ —a_\ i i 

JaAAcuJJ <<^A^.J-o Aa^j! JC_AutAAfl jAl£. ^jL^JI Aaj^A^JJ ^ ^ J ■ l J I I 

. 4-A_1Luj <_J^aI *f i^ i 1 I VI cdJj J j) 1^ \ I 

































U^<l l ^uUai 


jjbua MJIj jjLxaJI 


IxaV .jxdQxJi cii^i jkAi non-metals jjL*-* metals jjLx^Ji 


^ Icl S^ jLa a_xJLuj glj^ 1j olj ^ l lj a j j^ 



i (jjjul ji ^1 iViuiU c^Lij^JI JiLj 


jjLxaJI 

.lustrous olaVj opaque U j * ^jla-JI jj«j • 

;I oj J u-° *JL^iul ^ l $ l/siio 5 jLc[ < J^iaJJ <LLlij ductile ^jLx-JI <j-a • 

. s,u K\Z 


.a_JLc ^LJx. iaLaj • 

^ «JLSfi/VI * ^1 vUj 1 $ LJLc tensile strength jiu Sjj5 • 

jlj 1 ^ 

^jjj I "v ^ 11^ ( 4_*-<aJ&J l^j i ^i-A jJ 1^ ( Jj J^J I I (j J Ls-aJ I ^-Lc ^li-o VI • 


JjjLs-o 
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j jLjca MJI ^_yo\ 

* p 

jl U J '-*-° ^ 0^4 • 

. 4_> jLc. ^1 a_1jLuj 

<A-uj_A jjlju> MJI 1 1_o L_aJL_£, # 

a » ^ 1 II <j—a J-xJJUl VI 1 ^ 1 ^. i \ j 

. 4-XJ JJL-A.1I 




■ <Lu r > ^ \ ^ (jL}i^ JaLiij ^jLla MI • 

^ «• * 

j I iiLii. ol JjL*-o Ml • 

■(WS> aJjUluj) A-jLLuj 
fdUj-i^JI :JjL*-o Mil A_li-o Vl • 



JjLjla VLJI qLaI j.^'tuil 
.(ju aHLI j-Aj JjL*-o Mil u.CVI jjlj • 

.&L-JI a i<a m qLlLac. ^ JjL*-o VJI A J^JLuiJ # 
• *b^l-J I c->L*JVI^ 5 j-q-uj VI ^_a Mil # 

A\ v l r>l l ^aIj-oJI ^ I ju ^ ^ jl_3Uo Mil • 



^ u"^ 1 >* mercury JaT>JI 

. A-$ jaJ I 6j I e*. Aj^j J _$ aJj LJI <oJ 


jj bu ajl CjLalj-^Ju-ul 
.A_Lcl_Lk^JI Cj La^I 1 1 \ Jj jLjUaJI ^JjaJLxU • 

^1—cJI dj 1—j l. ^ I4 J^ djljl^xlb L ^ ^ ^ I ^ £_1_L*^J # 

j_jL«jjJIj cjI t . *L a i ij a__a_jL_»j_^_£ji ^ uj 

.^jjLxxJi ^^^vi <^jjz£]y\ 

< J-* \ l lj pL \ 1 1 1 Jl ^ f I ^jl_*_-oJI ^j_i^JLxuj • 
dJ aj \ln*\ 11^ < Aic. I v. 11 ^ 1 ^ a V b ^l^aJI 1 1 ^ b 

Ajj^^ II A_iaJbJI 

^j-^ 1 c 1 -^! ‘ S -tbj JI (^-* OjL*_aJI ^ J-^JLdUU • 

A-jiL^UI 





















U .^1 jjJJal 


jjUcaJI jSluil 



a i i i^juLa. ^.a*< 11 jjixdji j*^j i a c. ^ extraction of metals ^jL < a i i ^ij^"i• * *i 

.oL£j^ Jicu ^ ^yvi ^ ^ * J ?k 11 y* 

.electrolysis 4j^J) 41^ jtUiii Soj^xii jjbcaJi \w» .jj*-aJi reactivity 4 j le t 4 .a 
jtLaiii 4-LdkJi jjbuAji ui .reduction ji^Vi j*iaui ^j Vu ojg 

.heating jjs»nii 



■ iA^c j* metallurgy ^.wcdl 

(J.AUA.^ .A l ft 1 0T6 <j-0 (j J * A .1I 

J < JL)I J x i ll Cj \ } \ a C . 


^_Ic 0 I 3 J 3 JI3^ ^ A ~ iX ± j .<3 

A ^y >J . A_jJ>l \J A_1 jLj3^ 

^oaKiIIj .roasting ( V 11 J*) 

,> jjLjuJI <oii3 ^aJLuj .calcination 
.liquation j$ .^JL. J-^iJl c L J-^- c . 
.distillation ^^kiiiJIj .SJ^UIj 


V 
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■ s? '* f j-a roasting r..n 

S T^B tr^ 8 -- 'j»"^ l u-1[ j^-41 j-l-iJI 

*^i j) $ i i tj-* J J H £_A 4 J '1 C 

IB*™ c_ulj_iJI 2—llj| ^ I f dll j j_d cujj 

J i JaJI C 1 -^- 1 ^Llij JujJa 

. I JI j) --i 1 l ~' \*\ 11 ' *,, ,*\ j ^ \ 


(* J WAk) 

Pbs + 30 2 -*-2PbO + 2S0 2 (g) 

(LlJLc.) 

PbS + 20 2 --► PbS0 4 

2ZnS + 30 2 -*► 2ZnO + 2S0 2 (g) 

ZnS + 20 2 -*► ZnS0 4 

PbS + 20 2 -+- PbS0 4 


JI^Vl 

<^-H l$_ti t>Lu^ reduction 


^jjjlUI -JjIjU ^ 

.^liJI ^j£. -- 1 *\ 11 # 

.Jlill • 

.A-aiiLi ol ^1 ^liJI ^^aJa • 





O IJJ&JI 

j J l—uc 2 s-a_l I ^ A L ** * 1^ I Q j I 

S * » 2 »k 1 1 

W ' ■ " ^ ~i » i j (j-2-ll 

Ij-LkJI 6-^j -oJ-j-^JI 

bauxite -._....< J .n -2,\\ ~.n 


j^i) hematite o^l^Jlj 
^>4) galena UJliJIj ,(dr>JI j^4) J zinc blende 
L> SjUj .(j^jJI ±4*^4) cinnabar ji^^Jlj ,(^1^^Jl 

• Ibl ) *v I I 1 QI >_\j uu<\ VI CiLi^^-a ^j-o ci>)i ^ 


J .4_1lj t"\ 1^ J-X.aJI ^ \ \ \ \ ut j La-a 4_j 1 * 1 f 4 L a \ 3 ^ ^ Ir | 

l 5"H i aj J J (^1 ^ g-^LJI cdjjJI 

.4_ij_La 1 1 00 6jlj-^> 

ZnO(s) + C0(s) + fob*)-► Zn(g) + C0 2 (g) 


J>|J K~i I) 

L 5 - 1 ! j-a calcination ^k-i i 

C5-II 0* 0^1 1 ^ -Lac - ^J .jAxu^l 

^IjJlJI 4jljl L? -J-C dll j J_lLuj .pi j ^ H . » 1 t r 4 > H r 
wUulu^I ^LIjj ^^ 1 ^Llj Jio tSjLilaJI 


Jl>» 0 -^^ ^^UjLuI 0 L 1 W j±\ refining LiinJl 

(^^1 OLl^r ^c. 4 1 LJ I l, .ljI^ r:. 11 1 ^ /a 

4_jJI ^ 4,A I ^ f ^c_jL_aJI 

.c-uljixJI J--kJ I t^ljjJI 3 

Zn0(s) + C0(s) + (SjW -► Zn(g) + C0 2 (g) 

( k > >^- o ^^JI j^-ijLo JIjiLkVI a_i1aji gJsLiJI (Zn 1) j 

•^ »^H c jj ^2 j (j-aL-o ^Jl j 



.gangue^UJI 


.jlLII 3-® -‘ i-i j-lo jJ I j 4 -jj-t^Aa II jl j^oJIj 

AI 2 O 3 . 2 H 2 O.- 4 ™..^ AI 2 O 3 + 2H 2 0(g) 

CuC0 3 .Cu(0H) 2 2Cu0+C0 2 (g) + H 2 0(g) 

CaCOs.MgCOs -Jidk^*. CaO + MgO + 2C0 2 (g) 

±4ji) froth flotation jj^Jl 

^a£ jl^JI 3c 3 ja-JI ola^^d J-aAj J ^3-LkJI 

6 J La-i <^jl jJ^JI 3-^ A-aJ-oJlJI 6 JJfc 4 \ j IU ^ I I 

dLuL oj ^_lc \r 1 ...*\ 

, </j.. \ * ^ I I CjU_>\. 

- f-lj-4 ' ~ >y * 



J—oL*-_» 3-LLJI J-al—3C_A 
foaming agent pU:jI 
J ** »Vi I ^Ijh-IUw 

^_a_S UAJI L a~ l~j < ^ v a I a a 

^c_JfflL-x*JI ^ I C 4—o_aL-*_JI 
i— a — II Ci I — i 7 - 

<-JoL^—a—II i,.\ * a 11 

•\^>JLi 



































































jji, gunmetal j-sIaJI 

L^jJI *v—o A ^ 


*Ll3^illJ _\ >^~4 ' 

I t> £.>* 


jJLJI *UJIj jU^JI 

j-jjjj ^ ~> ' *1 a-sj 

<J_5VI ^ I <• ^Lc. 2000 5 ^aJ 

. A_i_i^-LaJ I A_j lj^x-o^ A_j^i i_j j <*j > 


Lo^lj .bearings 




ij-sj <L$_jlj-£/j-aj 

(J A-jl-Ou_A-II V—U-A 

.A_i_» j % 11 

Bobby Moore jj-o VLL^j 

Nelson Mandela }L»j-iL-o 

.£_filj~oJI A ,II 




4-iiLjVl 4.<AkJI 

^ a< :: ... ^ Nickel Silver i^LJVI a^UI 
Ij_A 1 ^1- jlUl jjj j .i llj ^lll j ^juUk-JI 

^ i r 1 *1j ~ ^ I ^ J_C £_-o 1 1 ^Lll> u ) < *i > ^ <xi VI 

^^ 1 ,^ j 1 Ij j j \ ^ a I I L»Li_^llj .a <Aft .JI 

A t\l aI V 1 ! a . A al l .A_ 1 _jLaJVI a I A al l 

^_o A <a > L t SLLJLaJI 6jl ^ II d)VVl a \ j^ r s 9 
* “ 

A Q I j t ^ 11 Cj \ o I—11 £.— \ < ^*> ^ A——11 

a. \ A. ~ ~ 1 A i o v... ^ aII ^VVlj <|ob l 7u 1 1^ 

Laj^Us jI^j ^^-111 ^LlLVI 

A A i~ J\ " > 1 \ * ,.t \ At_J_J l A. 1 V I A_t-t . A . A £ J 1 —i 

a ,Aol l jl jl ,J5Lj-dl La ^ :^cjj d»p. 

A< vi Vl jl .SjjJj^JI 


A 

|W 

r 

i i 

^ j 




t s IM KuJI 

♦ 

yjbLaJI j* uiJQj jl^d alloys (lajUisJI jt) djLuuJI 

I ^ K.r. ‘^oK$ AAja<<*> jjbcaJI a 

S# e ^ k 

.1 ,j m<u 5\ 3 l^Lj^aU jjL*-Aj IjJ 

^3 .bronze ^ J j?^^n 
.brass ^ui^ui J ji-aji :^>^i djUuJt ^jIaI 
(j^ juiinu.) jVjilij .cupronickel 

.duralumin stainless steel 


































MJI jV 

stainless steel J }Ul jV^iJI 

^jLLqJI jVjJJI J \ J\ L i I j_2^ I j-Aj jj^JI j j-» j^JI (^j-o 4 ^ t v 

^^ j ^j^-ii o-o 4 ^j >»ii i . j^lui j ^j±lii j iji^>n 

J_jL5j <a < a KI I J_JJ jVjJdl ^ £jJjl I j-A j .jVj_LII <L*_oJ 


jl jjJ J-hjJI u-o j ) Mi j-a amalgam ^jlLJI 

* 

4-1 ) l o l . A j \ ui II O l^xlt^k 11 ^ jK * A 

. <-ilaJ I ^-ajjUiJLlI * J-d ^kl ^ J*-o ^3 lLoj A_Jd»_)l ^LlujVl 



. frj >. \ < ^*1 MJ I J V I ^ >*V "V 11 1 ** 1 J V I ^_UOJ 



cJ^ 

g £±^3 jjjll iijii. A<;,;„, duralumin ^jJIjjJI 

| f -f^j j'» <j-« 

X JjI=L1a1J A_tjj i > A . I I <_>^»jIjaJI a r I '.. ^ ^jj _$J IJ J dJ I 



jU^Vl 


~ ^ 


> ^JLLo 


LuQjjj d ^ «*,,, 


<> ^ Britannia metal LuLl^ a< j ,... 

(_S-® U-'Lijjj <a - < ‘- 1 }' “ ^... '^ ■ "i .u 'i j .,-uii (jAj-il J£i, L$J J <J^jVI j 

•A 1 A q I I —t p M U 11 (^LoLS ^ JJ ^ 
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oVVI 





































j i i j j d\ \ * ^ ^oi^ lijI j a it oL^j^-ii (j-^ 4 x^a-^a ^a acids j) ^ ^ 1 1 

S* * 

it oljli. 03 ^ jt O^i • 5L rP JI y* [ -H-* 'ji J U'^» J ^ »J. ,hl 1 </* L^i^ 11 

f p 

j^-yJj lA dJjLuj J) Ih ig Vj) 1^.^ J£ um <uU pLaJI ^ j A a x JI J^-»l Ijlj .<u_L-s jl^a jl JjI^uj 



a - Aja^v II x Li. 

<L-o Jjl^-o x j_jj_^_iJ PH scale a_x^^-o^JI ^ 1 « *j ^ j ^ ~ < ** \ 
.Lljl_L2h. ^1 ^1 1 t<A (Jj) l^k ^ II IjJ. \ aC 

^i[ j^5j J£ -(14) ^i[ jl*-aJI fLa 

.Jji^JI ^ A_i^JI oL>^*l 

a_^.^j 1 (I >oi 4 t. a^^ 11 oV ji 1 ^ aJI L-ol <(7) jl—i^JI d)Vj )l^ . fl Jl 
■(SJ^ Jji^oJI <jl (7) jji A^J Jl J Jj 1-^H «(7) J5I 


J)A ^kJl 

^jlIo ol j 

. A_c j V A_^J>lj CjIJ 

.(7)<> JSIPH^^ i-jjUJ 

.^jIjL-aJI (J^Lj (—> ) 

.^^Vl ^1 ^1 blue litmus paper jjjSfl ^^otJI jL^ Jjj ^^Jl 
,oL»j^iU)fl ^j-o Uvjj JxLLuJj <oL»>ij>JI 

. \ 1 ~v 1 1 • ^> 1 ^ 1 A \ _\\ C. 4 ~V 1 1_) I^^JLjUJ ‘ * * <XJ * 















OjjVl 


JjLu jj* nitric acid A^nJI j! ojjVI 

6J-o-ujVI A.Cl \,x^> A_o J^k*\II j)^11 ^Jbl j-Aj L^ 1 

^ jiLLuxJ j . O L l i.i 11 l .ofl «o Lj I A-C I j Jju^O JjlA ,^AJ 1^ t A_lj^ j VI 

A-j^-jj)na"\ 11 ^^LVl^ IJ_UI A-d \x^> ^_S dU jS> O,JjVl ^-<a-o-a. 

.SjjaLA-oJI A^a.jjJI CjI j LAj-oVI CjIjAA j ^jLlllI j A at Vlj 



OJ^f^JI (jA A ~k 


^jUI j_a sulfuric acid c^j-£i\ 

^-Sj <Lcl JL u a Jl ^ SjL_S_j ^, \ 1 lu. u A tw A IjJIj 

A_aJL-o ^_S oljj><Lll ^Al J^j-o (jA^j .CjLjI U ill 

. 6 >J.o.<.u 'A* I A_c 1 \^ ^ ( CL> IjJAl) I l i > 1^ (v S^-<-<aJ I 61—i-o 


II ^l^ji 


:IaA ^j-a^-oaJI ^j-o ^1 ^ uj \ ^jl" iajB dlllA_A 


oljj V ^ill vdb ^ :strong acids L^iJi • 

A_Al .ovS-ll jIj_aJI £■ LiA[ ^jAoJ *o ^..11 & j_A ^wlAALcuJJ 
t-sLJVl^ (^jAlj-UI^ CjLLA jJlj Sj-o_ujVIj CjIj -\iu -llj 

4 \ jy Ac MJI (^a J)^~^ 11 * La_»l A_i^ill II <■ S^S-j^ .A-iaaS jlJI 

* * . . 

^a-a^. ‘A 9 q t^ a_j^a 1I ^a^A^jl ^ASI L -0 ^ .inorganic acids 

.Cj jjVI < 4 -LoJI jjJS ^^a- 0 -a.j <j(j^jujjil!l <Cjjj^SJI 




II jl^— i OI A_cl—i_u^a 4 a j * ,All ^a^a^aJI 

LoS .^xsl <a* II^ ^jljlllj A_}Ac.Vl^ CjI (j^jLx^aJI^ 

organic acids a-w^a^. ^Ul ^jAsja^.11 ^xuL a &\><aII ^^a^-aaJI 

<L J_akJI j^a-^-a.j <L J a \ II :A x «All ^^aj) II j ^ tul ^j— 




HI ^ <^lill J 





^ JJjS litmus paper 0 u A rJI jLi^ 3jj 

dJjj :JjLu ^ Li^jLii jl (5^13 jl 

.^JjiLixJI ^jS £_c-a^_i l—o jAc AA jJ ^ 


j^AA 1J1 


^^-o_jJJI jAoa^j OLu-ta-oaJI jl—oA ^AJI ^a^-ojaJI «-A 

^aJI jl a>a II^ a^I j) *q 11 Lu<a-oL^. Ul j-o ^laaA j .citric acid 

(^A-o_a. j-x_ij l llj l5 Jl^j_JIj JLAAj_»JL^ Lf-A-fl J-^j-A 

a ^ ^ \ 1 Utf V ^ jAALcu_>^ < 1 t \U. 1 U o 1 Atll | ^ a 1^, ^ I j 

^_S v^“ "■ j l—o^ . Cj Lj^Ai-oJ 1^ A-j Ac Ml A_l«A-o l_a. 

dLl AS (JA. J->J (£j l_J J-Lu^J I ^ La I 6 j I jJl! I ^_y2> 1^5 VI 



VINEGAR 


iirmu 


...PALM „ 

VINEGAR 

5UKANG PAOMBOV 


i - \ 1 o U \ ^ 11 ^ j % AjlL-i^s 

1 Hr 3 




^ ^1 

Wipe. Sap 

Vinegar 


SUKANG RAOMBQMS 


^ CONTENTS: (25 FL.021V' ^ 

:ar ENTS 25FI oz i*US : - “ Uj 3 
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jiLS ^jLla-iS ^jxiLcuVi ,^Liji..i^i < s oLi^alkalis qLjj) ifr h^ basGS (JxlujVi 

jjjxuV ^Jx <UjLaVI .^LaJI J^L^jVI J^-uj jjjL-uI ^Jb ^^JiLllj J^X Jiv^kl 

.^ j-jj-jJix a 11 oI^Laj 1L£JI oLj^jj£ cjI jj la 11 j 

(j^xuiVl 1 

.(7) <j-o PH A^.jJ ^uuxiMl • 

•3jj^ vj>^ LT^l jjj l^yjjuj V I > 0 

.JM^->MJ <lL1_A ^a£. ^j^lujVI a • 

c>L-»jl ^ jIjl-oJI cjI^Lo jl (JjLjl-aJI o I ..su^ I ^^u-ujVI La SjLc • 

.^jLa-aJI OIj J-Aj-j jl jLjlaJI 

. A_Luu-o J 1^ 1 1 ^-lc. O ^ I j I J-^ ,_j i iu\ I <L»^il I ^jujuj Ml # 



.P-LaJI (J^ \ \ OH- CjI aLaJ 1 JjI^uj CjLj^LSJI • 

.^±jj 1-q j ^jlU cj Li^lill # 

jLx-aJ! ^L$_> jjl ^ J Sj^j-aJI oLjji 1 Q II ■ _* * ~ • 
















.4-xxA^ cjijJI ^ borax (jjj-dl jl) o^ljj-j-ll 

.^jAjVl ^^ <iU Cj^*i 6^)1 31 -ftC. I ^-Lc ^JLxila (jJJL-o ^-Aj 

.<LaJiljJI A-o-iJX I g-l Aj \ J£l ^ lc ^lj^-^-11 

j < A^ixL v,«^, 1I ^AljxVl ^j-o j 11 ^ jAIluj^ 

j \ \ a^ (cj 1^ 11 Jjli j (ia.jal-j^.^ <A_j^_a_*_U \1 ^ \ ^ U 



^Lul sodium hydroxide oUL* 

g-l Aj > a ) 1<^> SjL-o j^-Aj .caustic soda a_j^L^JI 1 ^ujLa 

j < aJsjJlJI SjIj.^. a^.j j ^i a_2^jIjJI <Lajal <i_>jjJL 
dil^l—O ^jAlLuiJJ . A_jj j \ A 11 l Q \ \ \ 11 CjI *\ \ -O (j—® 

jjj-l'j ^ * ^1 1 Jj_iL^JI AxLi^a ^ 

A vU a \ 11 ,^tl aI^aJIj <ULu^>VIj 



ol^Uo pi t J \ 




ygr- • -.*.- " 


I 

|- ol«-Lo .L^li lime water *U j*j 

•%. * 

. pl_*_A MJ > 1 qj) A_A^-Ol^JJ jLiA -0 ^ jAlxaJJ <AjLAxLuS 


&fe-V. 


jxiLujVIj ^jAa^JI Jx.LAj 

La^Jlc1_Jl 5 ^ ViJ (^uLujI £_-o j^Aa^ ^IcbkliJ (^hJ^ 

a-uA^l^JI neutralizing .u,^) Li^i* J£ Jax 

dilj^ .^c_Lo ^LlJ ^1 (Jxlilll La^ <(a_ixuVI^ 

t>> H(+) A-xxj-oJI SjjLl £^Jo ^1 JxLilJI 

^LuVl OH(-) A_jJLJI J j ^ ^ uj^ ^^vci.rvJ I 

^ya n La 11 ^X J_» ^jLj-aa^ .*La £• Lli| ^Jl 

Ajuu&Jj J ^1 1 1 6 1— ullJ A 1 ^ j) ^ N ^ \ (j ^ 6J^1 —tu jL "V tl 

obLo ^-o ^-LaJI j^-1^ JxUlJ .A_dLuJI 

.NaOl ^1 >U1I ^c_Lo ^ J \^ 



Jj ^ 1^ 11 j (jxixuVl ^jLxIjAJLujI 

L^-Ixu^IA ■ . » ^ * A_J^.1aJI 1 c t U v*\ II JIlj^0 ^yUJLU VI ^jAlxoJ • 

Jlj cjjij Jl JxLilli 

^IdUlJ 3j^-ll A-C1 \tS*> ^i ^u-ujVI (^j-O j 1^11 LlAjI ^jAluiJ • 

A 4 i.^n Vlj 

'■- w p 

a <a j > All oL_jj_LfiJI^ ^^ujujVI j_^.^_j # 


OL^uVI ^ 


.j-AJI SjxAj a_Aj-o^JJ 5 jLA-aJI _'^ ^ Hj 



^ > <^i ^_S (^jUdUjVI ^ jisJLca_i 
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ijuA j-uJl.i >4 o>uj V <^_iLlajSJI jxLiui ^jxuj 4-jjL x A ^ SjLa catalyst j4^a 11 

* 

.catalysis j_r4~\~) iu j? ,-va 11 ^i < ^~»,..i» ^ ** „* a j^ 11 JxLLdi ^jj.uu <u_ux ^x . jxixDi 
i_4JQjj .<s_xxJI oLijLSJI A4l£ ^_4 ^ * j«^ J£x£lj xx^j _'j^ ^ A 6nzyiT16S oLajjjVl 
d i 'l ' /i '< II at II jujjULi ^jat j <UljLj_xJ q! oLxjj-iVl 

f- 

.LiaLtu_xl ,4 4 a$ a II Ajj)j II 


<« 

4-ixLaiJI Jlflja -v /> II 

J^UiJI lc.j^ negative catalysts i^AJl Jli; 

" t- * f «■ * 

^ulu \ J 1 i_j I ^ \ 1 <xj 11 j ^ 11 <. S^JL_ ^ (4 c j ,,, \ I ^ 0-i ^ A JI 

s_jKll ^.5 Ijj \^. A.xi.l<xill ol y a II_>a 1*>j .inhibitor K\11 

<^jJI la_a_*-«a <A i A 3-11 ^ ^Lc ^_S J j kH 

.^Vl JlxJI 

L> U^J^b 



C) I j ^ ^Jl o a proton acids a_x_»^_j ^ ^ J 1 


Lof£ .p-LoJI ^_Lc JxiIiIlj ^jlJI cjMcUoJI l Vj <Lolj^ 

Cj ^Lc 1^11 j iK 11 ^_S j $ -^h. x\*\ ^ i—11 J x -o ^ \ A. ~ ,n\ 

^ J ^ ^ <-U*l dll J)J -I 4 J b I tiiij 1 ^ 1 A-;1J l J A ^ JI 

^Lp^iJI Ji-o transition metals LJLLi^l ^jLx^ll 

A j \\ \ a 1 1 M r 1 Q~ II b Q ^ 3 ) 0 ^b ^ ^ \ 1 ^ 1 lj) 



j^^kA II ^0! 

^j , activation energy II iilL ^ ob^^ll JIl^ • 

J_cl^JLll ^.1 \ ^ *\ 1 l ^ j 1 c jJJLlJI \ ^_lJI A_al K II A j 

.^L^JI 

katal Jbl£JI ^_a 1^1 iu \ 11 l_i.a 1 a_xJ j jJI s j^. jJI • 

.AjilUl ^ 

jjjJI Jl 4 ' " *' ' j J Q- " 11 UI r.. 111 t a 1 OJ 1 # 

.turn over number (TON) 

.(TOF) ^ic. Q“ a a _.jj a-^ ~ II £<=.1 a^cII L^l 0 
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3j-l£jJ Vl A 

^jjjVlj S^^JI ^Lki^j .substrates jJL ^Vl l^lr jPI i^-JI J^JI 
J •***) -enzyme-substrate (ES) complex J\j ^Vl ^h, ^Vl jU^I .jiiii ^ 

. Jj jcJilo J j^mmI _>iJ e-^y*. ^1 jl oU S>»£jJI J, } * ~'~' uip. :^jJ>jVl J,a£. Ijaj I w 



JcUlJI rc_ji " ' 


jL^il 









O Lajj- 1 VI ‘ ^ * Lb j 

^ I 1 1 A_!_LlC ^Js Jj J Cj Laj j_> Ml • 

.LljLx-ol^ LajJJI-o d> w ~ 
A_ijIJ£, oLjljj^. 4 oLajjj! ~a~ # 


jJ—AJ_Ilj CiLLlj j j. \ 11—^ >j| i * $ 

C5- 1 ! 

d> l 1 J J "V 11 d> 1 .AJ j_J VI 4 j > 0 

^jJUaJI jld^JI j-i-C AJLLLaJI n j v 4 , ^ \ I 
.^jJI <_£j^-o 

P * 

I «—Lb J o Laj jJi VI J.C Lud # 

<L$_aMU j I 4Jil_bJI l*>b ^JjLo !S j 


J-&..1 1 


JI J J- 


oL}_La-c 


oLaJj-jVI £ I ^_jl 

L^JoLLlJ 4_ l\^ jj_) jA-C <SuXflLub| d>lb J^Lo ^J[ o LajJjVl (jAxj r 1 I ^ ~ # 

.cofactors 4 j 11 ,J-oIjJlJI_» 4 ilu J j * \ I j t f j 1 1 \ * I I > \ ^ r \ W) , JoUJI 

.holoenzyeme J^LUI jl ^LlJI ^VL LUoill j*l£Jl ^Vl • 

\ j.*—) L U ,< i i > j_x_j ^J ^ jJI ^-c j_j ^ a \ x\~\ II J-oLxJI oLii. ^_s • 

.apoenzuyme 5 j^iJI 

# # f ^ # ^ # f 

l>-° ^ LcjJi jl ^ jl LluL^Jj jl I uj^ cjl 0 II J-oLxil • 

.coenzyme ^ j j ^ II *■ ^ 


A_j_iiaJlj 4_j_cLlu-aJI oL^a_iIa_lJI J-aiuJ # 

j l ^ ^ I j ((Jj ^ ^ II j-a.^. ~ dL-a-jj—i^LJ 


.Ajt.rkll 4_cl j j 

$, l ^ 11 l I d> Laj j_» VI ^ -li" # 
A 1 \ iu^ II 4 a j a \ II ^ .^1 " a II ^_lc 

. ( j-^IjaVI ^_yr\X \ 



?^d*5 cb? | 

iUI J^Uill ^ jia-JI SJL*i ^ Jli: SjL> jjk catalyst poison j‘«-v -.i i ^ | 


































*LlaAJI I 


JauaJI ( 3^ 1 m a j 



JauJlJI j) j ull4j soap (jj) ii <si ii 

- *m\“ i i ^ detergents 

_j f-laJI jI^aJI di& Ji-Liljj 
jjojljLJdl£ A^jdl ^Lu^vi 4Jty 
.3 jaujJI ^1 j"'l 11^ 4 i li^*> II jlI^ aJI (jA 

(j* j^jLuaJI £ 

(■ # 

IaI pi Nj oLjLj-JI ^ 

£\ </a\4 J j mi H J) 1 <UA 

.^jlII oLi£, ^a jf h4Vll£ ^ajjjlaJI 






djjLluJI ^A-ol_ 4 i^ ! A_li_A jJI y%-vVl > A \\x II Lj^_iJI ^1 Jj ) < ^ >. l l Q^Lol ^_u^j 

.oleic acid ^i^l j .palmitic acid A ^:Jl j .acid stearic 

4 c J^-V ^ * l_L»20—1 0 (JxALi A_L^L AJLujlLu 

.carboxylic acid group Lr Lu^ j_> j£JI ^^a^I <> 5 j^I lj 
.unsaturated ^ J saturated buiA J 

1 (j *>l ^ Q a> . \~v I^ A_lajlj ^ iJ l IIj ^^^1 _i_lujJI ~v U< A % \uj<aII Aj\ AjJI I I 

linoleic acid jpjlll (jAa^j ^jAjj-JI a * j±£. a_Aa jJI ^^A j^^ . l l Lol 

jl ‘do.jlj 

. J_A11I ^LoJI <U>IjA1uJ V I jl .SCUm 5 j*-ji\ C ^J-?L^JI n-lA 

t...4 I I ^ 1 ,.i^\ ^ c 1 t 0 tlA A_u-^IA_j ^j-iL-sJI ^ 1 aij V 

jl j) a I I ^j—^ 

.biodegradable 




, ■$%: ■' 















£ 

j^jLuaJI ^ l^jl 

Lq-a Jaundry soap 3 j-?L^j <toilet soap a_LjLcJI 

3-° < 1 m*-.aJl c 2^jLc-£b ^ \ I^>J J .^J-jk^aJI ^1j_il AjL_CjJ> 

Vj .^UaaaJI jjkxJ! 4-J[ cJLxAjj <4_JLc 6jolJ O^JJJ 
J^AJI Olmj Ljlfl ^jl^a jl 4_llLo jliiuJuJI 

■ 6^)ui A 1L 

A-J[ c-JLAjj <l_La_» Ca^Jjj (j>AJ 3-° J-UuxJI ^j-iL^s £-i^jj 





Citron 


?^-Lu 3-^ 

i> ^4 micelles oiL.iuJI 

CjLj_A^2w 6 J-Jt ■ j 4—1 1 ^ \ \ 1 1 

. ^ T uJ 1^ jLxsJLl k \^V *t 


- ' R ’*-*-*'* 


IF® we r Ball 


*““ N 


J^JI 


J ■uax JI jv ^ Lcu^a p iyi 

Jj^lJI 3-o 4-i J t i^ujlJI £_i^ • 

4-LlLj ^ £ MJ JaxujLII 3^La-0 Jiwjj • 

.4_L^kJI alkyl benzene sulphonic acid ^:y*L,n 

.^j_iL-aJI 3_a i i -i l ri mU ^lc j-i£l 6j jiL> 4 i yJI y^Lu-JI jLLali • 

.^j_»L-aJI y* *LaJLi VM^ly^l 4 % > X j”ll y^L^ji # 
. 4_i_i L-oJ I 6 1 J I I Ij U^k j tpLoJI tlij-L J^Lk-o ^ya Vs 1 1 y^JI 3 . 1 .^ \-xjua J£iuj • 

.surfactants 4- i^Uml l oM-oL*-dl 3^j-^ y^. 3^.1 ^aJLi c-kkiiJI y^c • 

.<_i_i_JJ 4JL1 jxj V ^ V y^uaJdl 3 >-v 1 a 0 









































4_jlj o^ 4 1 \ ^ L> 4_LlxjJ_uj ^j_o 4 j l r> ~v - 1I C->Ia_l_j_ll i 4 .11 *i -> 

4 L a... i I I J-O-ll 



^ j c*v~ | ^Jxu Muj 4 LJL u ^j-o 4_c ^AaaJ I O ^ ^ 1 ) ^ I »—fiJ Lj_» j> 

U^JI ^j-C. 

.4_jjj-o J^lJ) I l< Lao 4^jLui1o 4_ili L$ls cJ jol ill lol 





/«20 ^LaJI J-o /80 ^aJI J-o 

\ / 

G-F20-f 


I 4 ' Cj ^La^-o 


4^ J~l.fl A I I "' IJ A I 1 llj A Ill'll ^>1A It c>lj fl I 1 I I 

^ ^iJLu olj-ai> homopolymers <-2 >UjlJI ol^^LJI 

copolymers j^aII ol^aiJl Lai .c»lj^j-aJl <> ^b 

Cjlj^iiU o^ij ol o-° -^b £.>> 

4 if 1 t < ^| 4 t< nk 


<SBR (j-^jLjjj ^jj_»LLuJI JoUao :i£jlLxJI cJ^>4^ o^J 
Lh^J ^ ^ JaLla-oj 


cjLLuIj SIS Lj^jLIuj (3^j-?j 3^1 cl hLhi^-^j <ABS ^jlJj_s LhL^ Ll*j 





- jJI JLaxluj^Ll Cj->jX> jLii 


pi ja 1 Jl 

.|jjL2w 1 _LJ>La^^^^ Lijlj^. VjLc ^j^-uxJ ^ 
. 4 v \ 1 a A 1 1 ^ I^O-U 4wO^ La -0 ® 

•UJ^ 1 # 

. ^1 ^1 W-Lj-2«J C l£o->J < J j^^l l A -4- a " • 

•^J^J • 

I d ‘ ^ ^ ^ 1~> (jl 1 (j • 




s&la a\-6j* <;* polymers oIjaLJI 

e ** c- 

CjLijj-?- j* «£i<oj ^1 ^»j ) l o J^*i-} 

5 J < «< II CjLAjj^-ll o jJi (j^ J 


ot-Lij^JI .jJu-oVl oLljjoJI j j^K I I 


‘MiJ- 


u> 


T?^- 


ii ^j-ij macropolymers 
.monomers 


I ^ ** * * \ ^ C* I j A 1 4 11 4 4 


ol^ aLJI :L$JLiij * oLcO^L j t^\ ^1 ^ a 

ol^lJlj .branched Is .>iJI olj-a-L^b -linear a _>U^J I 

.cross-linked LJL-ai^Jl 
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jLoL 


o I j a 1 1 11 o La I j ^ I 

• CL) till SI CjLaldaJLu VI o 

• A j < ^l_j^_j 1 ol^jVl A c_ 1 >. 0 

.oljl II L o 4 c \ \,^ 0 

.oLiiJI j^j A^^s A-cljjJI ^ • 

L-aJI A_j_JaJI pli j \ U I I ^^—3 ~ ..." • 

A ^ 1 1 o 11 A_J_C j VI ^ A \ r 1 \ , ^ 1 1 


...Lia 


• <Lxu i ^ "i a 11 c>l j a i «h 
A+A + A...--►AAA... 

:<^£j_lu1aJI o'j-a-LJI 

A + B+A....-► ABA.. 

3 j^JjJI 

J I J-a-h \ 1 Cjljj^xj-o 6 Jr. ^_lJI A\ i >^ t< 1 1 A_lLojlJI J* 

i*ks J£ ^j:j .polymerization Sj-JJL o^ 
repeat aj^-JI s jajJLi j-^J-JI s_a£^ ^ Ja .si jja.j^JI c j -0 
.monomer residue j^j-JI LLL. jl unit 




6-DjLLuJI aJ°-?Ij J^AS jLxj tlh^jVl 6 J^L 

—JU Sjj^o 4-kJ j<. 




pUlI ^ cAJLlj cJ^ biopolymers la^J^JI cJj-alJI 

^ > '-^1 O*^ ■ J ) I I \ 11 A_LU C>lj-aJ_i j .A-a 

olj-aljJI ^j-lc. I A_H-o VI .A_a_iI j-xa jI A_aLij JI ^ If 

u/'* J 'b -^U^-lIj b I j ( <| I b ^t_uaJI A__La.^J j) j * H 

ih^k ^Ul Ij ^luUIj 
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O^JI 


































. «mmm 'i m 























UM Bw*^ 

tIHSI i 

H: , Uf 



^ (GL 4 _ija 1 } 5 jU plastics jt> 4 _ii y) ch'^' 

^ -jAI v-U I jjLij pt jaJ-JI jj oLjj>?-H O-a 4-bjis 0-4 CiL-i^^aJI djjfc ^JJLIjj .44 l"'^4 

*» f- 

.SjJlL£ d t Cl 1 \ II j|^4_ll jpi^l 


ur^ HH 




* jl 6^-^ • 

.JL^iuVI > ^l*v^-n 
t 1 - jl^—o ^Jlj-LJI ® 


.J^lj j^kUa-o ^jaa-oJ-o L$J • 

.4j>jj-aJLi j\ -ft V> • 
.*L>J I j^ 1-1 6J ^i . ^ . ki. ® 


•jj^l^ • 

^ip1iu*yi a i^ 

I _\. >^s 11 4 _L»L£ ^.lC • 
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Ci L^-a-J I^J I ^j-o A._i\ > I jJJ I Q l *\ \ a 11 «. 

I- ^ < aj * j^lc cj! ■% 11 I^JI (, »lJuj .^J_»1 _uj ^I ^j)^ I 

A, Q \"\ \ A Cjl J 1^>C ^ \ ui (_£ji2k.V <^Lj»L-uj £C_U-^IL1 

. d) l J U* I I 6 -\ A J^UI ^ < A 0 I 4 A dj 1 ^ \ 4 -A ^ 1 I 1 ^ 1 4 ^ '■y 4 y*4 4 

( K'.'^l i jl) li^b -casting _,<I,JIj .molding iJ^aJI 
.calendering ( l _ > d^ill jl) < extrusion 

J .<<r„'il l j .foaming .laminating (jAi^iJI jl) 



:PETE polyethylene :terephthalate p, . ii -,vi ^ i 

tA_L.ll I'l l 'A .A A. A A II ,".l 1 j ^ Q W 

- »l<* j) . 4 c \<a^v I I 


^ :high density polyethylene aJjI^JI ^^Jl. 2 

<4_jJ j_LqJI d>L a l r> \ ^ I I II 3_ijl_jlj ‘ jj ,^9 II .~, 1 

<dJ^^-oJI duj o^l ^L^lj /. ~'l jl o\ II t j) \ 4 fiji lji 

.(^jLr^l 4_J ^j 

<dji a l n\^l lj jjjljj j < jaljiJI ^ jjj ;PVC (vinyl) JaIlaJI. 3 

djljX-aJI^ <4llV*xuVl 4_klclj 4 _Q 4 IA 4 4 ~A-1 ^ 4 ^ ^ U>l l .~t 4 j ^ 

iLiVl j ,4^UI 

^ :low density polyethylene JJUI . 4 

<d>t-iVJ^ <^4^1 1 l—i^l^ . \ ~v 11 ^l_xJaJI 4 UJ ^ < j^xulJI ^j«jL_l^I 

■■t*ix11 A_LLaJI <^juJ^lwoJI^ /. \ 1 ~v. . 1 - 1 I I ^ 


“r^ 1 y* Je-jii :PP (polypropylene) <>4iXH J^JI. 5 

^al . ^> 4 /v VI (_^jLj^JI 

•(u>Aii) 

gr'^j O^ 1 jM=l :PS (polystyrene) _^JI. 6 

Cj Li ^ jJI olj-l-C .j < J^.ljJI ^.1 jJdLxuVl d>l j 4_jlj l 4 U Vlj ^ M l 
aJo^Xx^-qJI A-jj^illI 4 air IJ < 1 4i^Vl .~<1 l , 4 4~v^l 4. I I 


.(cjI-j.u <*j ll) 

(_>^lj-^lj <A J iua mi l d>ljl K i I I l5 —S ^_j A i 11 -\ ^ ol—1-fi - 7 

<u -aL^a^JI A_i_aljJI CjIj^JIj ^1 s j Q ^. Ij ^J— L5 _^—^jJI 

^ ^ ^ (Jl—aJo*^fl ■ «^4 1 "V .~ll -V l 4 ...1 -V I I ^__4, \ \ 4 .^N ^ 

.^LsJaJI CjLijL^ j <4-LaJI CjI^Lc^j ^jAjuj 


j-lljUl C)lXj)A^ A 

* - \ 1 I A_Jj I^^J I I ^-tJ I • l. » ft A I jll I l_JuUJ_LJ^J I 1 4 r J A-y a! | 

thermoplastics ,>lill ^1 ^IdUl^ .thermosetting 

f^yi I jJJ 1^ { A _ 1 1 «^_>ljJ ^J-A ^L^lJI A_»^l^iJI ^_)ljJJI I A (} J A . 1 ‘ 1 
Cjlj 4 _j-L-cilJI A_jjlj-^JI I jJJ I JXj^j .A_jjia /jj I jJ ^_A ^ 4 1 ~ 1 1 4 4 jl j-v I I 

*_j X I I (^^-o-S \ (j * \ \ 1 \ I .S^I^^JI 4_^jl_Lo ^ If j, 4^1 \ a 

^ clhi-^^ ^jlj-^dl ^Ijlll (jLa c^j^l 0-° 

. J^i^UIj SjLcVI j ^_j_l«-^iJI 

^-Jlj-oj .iwJjlj^JI ^Lux^.1 ^_xiu^ljl 4 j JIJ ^ II JpljJJI ^ If aJjLgVI (^oj 

1 ^, 41 II 0 U ^> 12)1 Ljjl^JI ^laUI UI .LpLJI dJ^LLJI 

.oljU«JI ^ lr> a 4 a h ->>. tjj 4 1 4 4 II 1 j) ■ “ “ 1 1 ^Li^l ‘ 1 ^ \ 



•c j- h H A_»J^ ^jjlIjJJI f^ya J) ' l J' 1 1 ^t_AjLLo ^ 4.^S~ 

(J-lljJJI Cl UI U'iul I 

. A_vj l_un_> V1^ A j 1 j j) \ II dtl r 1 Us c II ^IjDI ^ \^~4..,~ 0 

VI ^LuV 4 ii U 1 II oLcL\ i^> ^Ja " /1 1 *\ j • 
<(J U ^ 1 1^5 jI_^_ujJI ^ \ t*~> dDjU ^ j # 

.UjI^H l j 4^1 ^iVlj c Ala,VI jlJ .dVLuVIj 4dMjUJI 
O VUxaj-JlU A_Ujj2L$J VI J_il—cujJI J • 

. A-Xju^^ V1^ A ^4 12 1 1 l Q*\ I ^ ^ 1 1^ di ^ ^ V *4 1 1 ^ 

^ _ > LsJ V Ij A_u^LjjJI Cilj-*-aJI ^4 , ^ \2 " J # 

.^ U l r> I I oUix-oj ^UJoJI djl-l2sUU ol^jl 
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kJLdVf 




a iU A j a x a_Ia^ki S jLa fib6T i_3j III 
jSLAJj ^_sl_»_Vl j j a j . J ^ ai II 

Ja^aA. J£Jj ^lt L^Jji. 


JLJVI 1 t J A -V A 

. ^jaLaS ^Jl v_$ LJ VI ^ Ijg 

cJLJVI ^natural fibers i\%x JrJI eiLJVI • 

^ Us a 1. i \ a 1 1 • I ^ ~ I ^ j\ | ( 4 v \ \ 1 A_j_> 1 \ i .11 



^LJI :synthetic fibers cJLJVI • 

.4_J_>j^VI c_sLa1VI^ ^LuajJ^xI 1^ ^jLLJLS ^jLua_»VI ^ \ .^ r > 



A « ~V jAl.aA II wJLJVl' 

^ 4jV Lr^ii-JI cJLJVl uiLJVl 6 jjh .OLiu^o ^JUI ^ regenerated fibers ^sUVl 

j A >a % I 4 it * j| J> A II 6 j_A 4^11 a ^ i AjJUikll jl^-aJI <j-o 4_X^ jJLua-aJ I VI . <,_j f u I I t-Jj ^^Isa-aJI j^Jj-Lx» 

.oLluiVI^ <(j^_jl^JI :4 jl^.j_u*j-<JI ciLJVl ^-Lc ^JjLoVI 






















j' j* acrylic fiber ,_yLj^Vl ■ i_.n i 

6jl— <0 o ^ > II l 0 \ 1 i l 

l > Joj^ Aj^ 1 c> -acrylonetrile 


t l" i LjI l <^*s > 4 ^ \ tr.■ S-ijLuila Jl^l ■la jj'% I I 6J-A 

.JojxxJI l_$_Lo ^\nVil J^JU 


<oljAfL!l <G-o jJlu^ 6^ .‘l_s j^>ll Jj \X ^^JjjSVI ^_LJJI ^aiJLujj 
JjLjVI A_jitui_5lj <oljL a i 1 1j 4 \1 L tj ,A l \j II ,^>V.\ 



^LJVl j*Ij \*iu11 

■Lflo j ^ v s LJ VI o 1—o I j^JL-u I 

L-°j O^^JI J-^=» (A J-^ 1 -^ ^ Midi VI 4 c_ 1 \ ,^ • 



.Lg-ljLoj 

(3-° ClU-iJI (JjLjI 4 C. 1 v ^ 

^ ■■i ^ \ \ ^ l 1 < *J^ jl—TV UJ 

.viilibu 

^—3 t._$ 1—j_IVI 4. j_j 

CjLr^k *i \ ^ 11 ^_c I 

M i4 y\K 4 t r 1 >, ^ 1 1 

^_sl_U_aJI ^ .' In lj-^-J 

jtjj oVj_jj Jjlj- * —ilj 

d iAail 

l mU «._sLJVI ^jAJLuxj 

e 

^Lj^VI^ ^a_j 1^ -t liJ I 4-C l—i <^> 






. 4_lc 1 t 1 | 




>uJ ^-dl 

polyester ^ Jj_JI 

^ J^JLuiJ (^^-5 «■ a » 1 

d-flj .4. ru^> 3 VI £_L_t-a 
I^-aJ I v $ LJ I n. 


4_c 

*L 


• J- ^ > 


JjV 


•J •£ 



^_A_uj_lJ J) * H l. C J_fl c 

uil-J 4__}lj_i_JI ^_fi 

.terylene ^_jJ j_jlJI 
6 l_£j 


•J^4H J -?- 3 L>-° l j-JI 6 jLoJ ^jUd; 

( > _5^ n 3 ’'— ^ ^ ^ ^ 4 _xj^_uj < ^J-i_<-u_s_l I 4- 1 ^ mj 4 * J > ^ 5 j L-o ^ *t i±t \ > 1 1^ 

6 j-A l—o I . Cj L.a 1 1 £ ^-jLxoa^JI k o I*! M 4 _o^ 1 a ^ 

^ A Aj JT LT^ lA oLqI,L\ 1 U.l j-$JJ ^jLfl 

•Cj iL^ l Cj VLxS^j 


jLiSJI 

eiuJ linen - < n 

jLuj Q-0 J_Lu^J 

.(jl—liJI cj! _i-j 

JuVi jji <> oi^ii 

^jl-ui->Vl L^—oj^idLujI ^iJI 
-laj—J -II £ J 

— UJ I .4-X_uajVIj 

(jLl^JI Ij-oJ^Juxil 1—o£ qLa^JI ^Xljuua-oJI g.1 ^ \Q 

• 4XjJIjI £. \ u s > ^xxxll 

A 4_JLc ^j^sLxxLoI Sj j5 j jj Sjlj^JJ JJaL> ^ 1 i<l lj 

-1° J)J ^ ^5 I I ^ <4_»JxVl 4_La_i^l^ 4£L^J| 1^ ^ \ A. *^\ ,^s 

^ i.i l. 1 ~1 - O l lj <4-xiuL ^ £ II J_i jLx-oJIJ . v 1 ^1 1 oljLxu-^a 
.(jlu ^Vft^l l ^Lo^lj ol-Xfi^ <4j\\I jJI ^ujMJIj n"tV^ 1UI I 













































CD 


r 


<ULJjxu 3j H 1 


Li : 


3 


6.94 : 

<Ljj jjl <4 Ti< II 

4_>^jl4 180.54 : 

jUjjJI <L^.jJ 

1,335 : 

jl 1 lx 11 4-^jJ 

3^/ j»l> 0.534 : 



jjucAJi jj*-A Minium n i i t 

f- * 

^Jl ^ aVm Lr UI 4 -UJJLaJI ju-oLlxJt 

OLfc j) a > d j-A 1 

J^j ^ ^ j^QaU 

spudomene ^^j^uuJis ojji 

.lepidolite c^J^uUij petalite oa-Hj-IIj 



U <Uj_dl 




IaJJI 


c5j-^ ^ 

<^_*AL1 J JJLo oJ-^* 

. A_c l a 1 4 \ \ \ 4_1^ 
. jjlJlj J-?^ 


f j) J * > ■ 






U i 


o±a. a^jj-^b ' 1 1 oULa f j \ °i J 11 1' '.' k *-jj • 

:pL-cJL_j gJL»_j 

2Li + 2H 2 0 * 2Li0H + H 2 (g) 

• -■' ~'j-^ jJL$JL jJLslj ( 3 ^ £-Lo ^^aajDI ^ I ri Xj • 

2Li + CI 2 ^2LiCI 

























jij-ilj 1II 

.j Jfl <^H mII I j->jj-1$ <Jj4^-> ^^ mIII j-uA^j 

•jj-^ lt*! jLi^ 




p ?^\Jju cU 

Cj-^Lx^jJI oLjjl l r> \ ^J-X> lljj e_L=J ^j_}JLjJJI .~«1 Jjl U > 
(_^ol—1^3J—II JjM_U ^—O ( J_1_S_J —Aj ~'Jj > *N II ^ J 

I oVI ^ 01-^)1 I n > ^ j A*\ .m t ^.^UoLuiJl ^-ojl^Jlj 

<A ..A.1 J J *1^ I VI *,_>l_*_JVl^ A_JjJLuicJI .^_«1 * "«1 11^ ^ ^ /^S*\ I I 

.A_ul ,A$llj A_»jSLujxJI oLi^lj <A^^JLaJI |J 1 aU Vl ^LjlII^ 



i C-S i < r>*t^ i 
^j-o ^j* A1II i q! r,,~<l 
^jj^xuJI ^JLsJI (J-A-S 

Johan i^-***^ 

August 
jij .Arfwedson 

^ j^AlxJI I1a c fllVsl 
Liila^l ji Jlfl 

.LoLc ^Jj-ujlC (J-i-S 



>5-xlilJl CjLaIj\ lul 

.^j)j tVl ^-LlJ ^^_iH1I ^jajLuaj 

.dLUJI ^Lblj ^^iJIj A r 1 t«# 


. A_iLoJ»JI A_A-i A 11 ot_»^LLa_JI A c. 1 v. >*» ^jAIuxj # 

.reduction agent JI^iaI J*Ia£ ^IjaIxJ aJ • 

CjII^J a^aVl (^ A a. i j • 


. A A A ll I 

















































g. \ v lui 



cK^ ^>1 • 

. LLg ^. lA iu t xj # 

(Jx. UlLII jj JjLij 3-ajU^ 11 J_»U • 

I 

.g-L>j$^11 _u^. (JJaLi • 

^ MJ ^j j)«^ll • 

^ -v> _ > ij^ 

:oL^4JI J[ 
2NaCI~** 2Na + Cl 2 

jlj-L^J 


J_j__ui^l _Jj J) Jt^JI 


2Na 2 0 


4Na + 0 2 


4JLJjXU SjJ^J 


Na: 

>^Jl 

11 : 

^jjJI jjaJI 

22.98977 : 

ijjjJI il£JI 

<Lj^1a 97.82 : 

4-^jJ 

i-j^jLA 881 .4 : 

jLjJJUl 4_^ j j 

l ^u/^ 0.968 : 

4iQSJI 




^^.la jjju> sodium ^j^ji 

fjA J£ dljj 
CiLaS^a ^ La^Ij 

^tJaxu Cj t/i 6 Lj_}^-ujj 

• p ^ * 
3j jl i/l A .(J^jYI 

^-1a ^_2> A^jJI-aJI 

i' ^UlaJt 

sodium ^j^ji 
l-^jI chloride 

^ II ^1 * h II £c_La 

pj--\ 3 ,y% ** .rock salt 

oLt j A -\ A ( j^ 1 2 C J A -V A II (j . a .1^) 

■j^LxxJJ tfjJ+ll Ji^' 
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VI /j jLxaJI r*Lljl 


\ \ III 




Ll£ « 


^ ff J -^ 


^jjuj (JJJ^ JcU-o 


CjI J_ljLxuj^ ^j) > . \ j) «>■> I I 

.j^Lk-JI ^ (5ji Jl^jLkl J-ol_x£ LA-J Jj-u^ll ^ lm \Wug\ 




-^JJ^-ll O VjcHaII jAxJ ^ ^J^ill ^^LIxxiJJ 


r 


|r C>La^j -0 J-A Jj^JI JujjjJ^ jl ^LjlLJI jcla 

i|-j 

.^1 a UI I ^_lc, A»^_JI ^LL-«aV Jj|<.^ll 



J ft-ft.A jjiuJI 


+ 


^^jjjx^JI ^Ij^JLujI 



Ij^JI Jjj^L 6*- 

.6<^><ftll i-jjLUl 


f 




J Jj^» 


Jjla-O J ^u l l 
oULo 




iJLujI 
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4 t 







jjjt-a potassium 

e- * 

3“^3 ft a II J^-uj-jl j-^l^ i ^3 l £ 

* 

Ld uLf ^jA (jAjUS LajIj 

. jjbcaJI IJA jj'K It 


y^Jz o-^H^ (Sjb j^ 5 • 

•i>UJAi » 
.pLflJI ^_lc A • 

y ^1 A S\j\s^ <^£.\ Vi 11 J-j jil» • 

M^_Ll-o ^1 ^Jl %-a ljj_a 


.A^AjujLj^_iJI -W uJ \I 

:?.LaJI £-o ^JLjlj i3 

2 K + 2H 2 0 -* 2KOH + H2 

; £. I^^ II ^_S t Lhi^ ^^<)< aj \—3^-xJI Jaxu^I (J ^ i fl i j 

K + 0 2 ^ K0 2 


A * 11 


^ J) J_ UJ \ ->J) ) 11 ^-o I (J *\ < *i j 

•.^i l \ jJL$JI 


4JLJj-uu 2 jiij 

K 
19 

39.0983 
4_*jJL6 63 
4-j^xa 770 

3 j^/ ? l> 0.862 


>j-N 
^jjJI jj^JI 

4-ijjji a iv; 11 

jLj^jJI 4^.jJ 
jl \\% II 4-^jJ 
A^l H 


2K + Cl 2 ■* 2KCI 


•V ^ \, L 1 1 *i ^ i I 1 4_ljjJI A 4 4 4 i i 
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rf- Jaj (J jLs-aJI »_SL^.1 ^_jLj ^_A ^ j) t \ II 


A_j^^jJI ^JsLLd I Cj l-U^.n ^j)j.^1 ~^_xJ| ^ JjkJLxU 



jjm L_j j 111 ^JLloI£I 

4-1 j^^} ! 1 807 A_lxu ^j)j> aiLj^- iJI j ^juuJI l on,~< I 

• ^JJ)$ *^ H ^J)J«-»Lj 111 ol^l—o 
J (£^A*aJb j.a iju 11 


-,i aI ,\-... i 

• C^J-5 (JljJLkl (J-a l_A^ ^J)J<ajL]j-JI ^ ,_Lk..l uaS • 

<LSLLaJI o l - U^k ^ <J jl_iH vK“n.j 1 # 

_JJ .A_jjjJI 
•J^l ur 1 ! W-^J *jL>^ 



j_JI 
^LlAj 

2C + KC0 3 ^ 2K + 3C0 2 
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1 ^<1 1 0 ..\ L \ 



i LX A 



2 ^ji ir oh i ^ magnesium 

^ f^jjuXAJI ,***» .j^sQxll Jj^JI c^^aa 

cjljJaJI i^3 <j ^ j H <<LuojVl Sj it i ^ I I 

Q_« ll ij\ <H^ ojj_j_li_oJlj oo^jJjjJLS 4 * j j-ki 

— t -* A j'“ *y*j 


4JLJjxu S jlau 


Mg 

>J JI 

12 

jjjUI 

24.305 

ijjjJI iHSJI 

4_*^l4 651 

jUjjJI ilaiLj 

<L}£xa 107 

jLlIxJI AkaAj 


iaQSJl 







i^j - 1 4 * aJI L>^>=* 

^ ^q ^jxiLi ^jjla • 

.^jl_3L-aJI » 1^ ._> 1 i^i 1 ^ya • 

.Juai \J JjU 11 (J-iLS • 
. 4 i \ 4 i I 4 1 Pxj \ a \ % 



6jl^=wil (J^Lj • 

• t >1 j 1 1 1 qIU^ £-1 ^^ \ I £_-0 4xuL-AJ j\c 4_C j_l*aJ J ® 

2 Mg + O 2 ^ 2 MgO 

j (jjLs-o MJI j—o 4-C.jmj j-j j J i » a 1 1 J-cl—fl_l_i • 

.d>l v^^aJ 1 < ^>- 0 

:6JJ-o-oJI J-a-aJI £-0 £ j-^ L-o^lc. ^3-l]a_J • 

Mg + H 2 SO 4 ■* MgS04 + H 2 
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M. 

m 


V 4-i^.^J^AJ AaLqX. 300 <jl V[ <Lj^kaA3 Lj JJL-O £-0 

.^^jli^JI ^jJI ^LlaJ! JjLaiVI (k-ia. ,ji 


i 




^^j\\% A II C)LaI J \*1<»1 

O 1^ 1 J <AJ 1 1^ J Jfr <At.r^ J 1^ ^-J 1 IaI I p LuJ-> I J I ^ 0 

! ( .ol ^LLJIj 

^.s JuUiaJI jc_AjLusa-o ^Ja a!1 • 

^LlAaj *1 a^_a_> ^ ^ <A_jjl_lJI ^>L*JVI ^j \ "i *xij • 

.AajlS jJs .\\c- OlaV 

jLat-O £_-0 £ j-OA 1 1 1 ^j-O jAaSJI J_AiA^J • 



^j <j* * * a ii cjLui£i 

Jl .1828 aJluj *.a ll Bussy »—s-lua^I 
LA^ 1 808 A_auj ^£-3 LSaLuj aJ^C JJS <jl£ ^-3-iJ ^j_SLa_A 

t)J / c \ 1 a.A > V «u I I 



: ljViu.l 

^Lo Mil ^-l^. J^jl^laJI (_£Jik.l (l 

2MgCb -► 2Mg + 2Cb 

£_0 ^ J.'j.' ' * ^11 Jj 141^1 jlLuill ^ J ; j _' ' •» ^11 ^ Lj_jI (2 

:a_,^Lo 1000 Sjl^. 

MgO + C ^ Mg + CO 



























pU^II 


..rA- V-' > 

‘ - *■*',' : (*• '«'■% • i 

•§. ’’ • • •-.• * '• it • 

• *♦ * 1 iff ' 1| 

,L •? ■ ! m 


■ * ''<2 

...rr 


*• <V-.rr. 


■ ffV » 


%■$ r<r < •..;•■•■ yjf.f-- •*» ,• 

-■ ' »>•■■'*'■;.■. -•■ -v 

■ ;• » v 


^ J t , £ 1 1 1 < 1 I d_Jjj_J| d i \ t I | 


,*^JuoJL£JI 


^jis jia-a calcium 

oLc. ^ ^ ^C. J >-Q. -> - ft J' 


L? 


Am 


.j_*^sL_l_s_Ll —II 

p ** * 

j j >" i IJ J^-o ^_Lc L-o_) IJ ^J)2 "'I I ^ 11 

calcium ^ 

oLij-aJl j .carbonate 




lb Ji—b 


-6^L^I>»-!Ij ^LkjJlj <c£^>±=JI 

p ^ p 

j^JI <jl a 11 LAjI 



r 

4JLJjxu 3 ^lij 

a 


Ca 

>J-H 


20 



40.08 

ijjjJI iiiSJt 


4j^ja 850 

(jLjjjJI <UaiLj 


4j^ja 1.440 

jL JJUl 4^4 i 


3 ^/j>iy, 1.54 

iiQSJI 


^ ^ ^t.L. IK II 
J j o • 

. Jc.UlJI UjJLo j.^\c # 

ibiT** £-0 £-J^uj_ 1I ^J-l^JLUl jAxu^l ® 

2Ca + 0 2 ^ 2Ca0 

Ipl—oJI Jl 4.J iC. U ^ 11 o ^j_jaJl£J! • 


Ca + 2H 2 0 -► Ca(0H) 2 + H 2 

^JJ..JKII ~. l X jI >jc IjVI 
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^^j-ujJLUI l q! 

-LjJ J A a ft L$ —j> 1 v -n j *N II ^jL_iaI_SI 

jjJS ^ IjLp jJ-o .‘<^11)1 A_l£iu_j ^jj^ILSJI 

.i_;lJ-aJI ^j_uJLUI 


J A j- x m-ll 


? ^uJL£JI oLaI j-iLLul • 
J^Lx£ ^j-j-xJLUl ^,.tr^ 1 iju\ • 
>. A ^ ^ *t J—oL-C j (JI j ~ 1 

.dehydration agent 

^ j^JlfLl! ^ \ -N- “ ,,, \ dlaS • 
liilLuu 

v_^^>-0 *\ (4Jj • 

4 <^s ^-A^-U <>>A ^ J) t ... 11 K I I 

.antacid 

6 J l ^ J) \ iJLX I l£J I . \^ \ ./l t 0 

■ H ^ ~ j! <Uljl ^ 


^j_>_lJL£JI oLj^_i 


^u-LsJI 


^^jxuJLSJI ^ lj ^ ^ ■ 1 1 


gypsum ( U ^ H JI ^1) o^Jlj limestone j^^i i ^ 



? ^Jjd < 2 ^-^ 

^^tJl£JI 7.99 A-jL1 ja»)^ ^LujujVI Uf 


jn^S 























cljL& a i 

R3. 

88 

226.0254 Ljj all i±£JI 



J „,<VI L^_ji La_> ^jLs-0 Mil fkx* £-c ^^Jjljjl JaJL • 

j>^L$ 

. j 1A. \ ^ 1 | J \_C 1 Q ^ A ^-11 £— O J I^J I (3^ 1 ^ *»41 i-^ ^ 


radium ^jijJi 

^jJjJI J^^-?Jt CiLfcj ) a a- a j-a 2 4Aj )a> * I I 

Zullg J )!I 2uj la II jjbcaJI JAjI jJbj .j irt l lx 1 1 




A \ U 


£-UX4 




.a_L11jLo A* 
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O'® o' (kjJjljll jaaUI jAjJI ol 

• ^kXU 1^ 1 1 1 1^ A1 1-i ^ I I t" i ijUajALl A_j 1 , a« | 


223 ^^jjljJI 

224 ^JJ\ 
226^jlJI 
228 ^jl^JI 


(jLxuxjjiJ! L_ij l_j-a_i^JI l cn,~< l 

Marie Curie ^jjS ^jL* 
Pierre Curie 
s&j .1898 a_1uj ^jl^JI 

-ylLlI jLHI AJaiik. . _JS a! o;i,~<l 




^^jjIjJI oLaIj^JLujI 
. 4_j^_a a_x_uj I j I^J I ^ 1 U> > # 

L^_-01 J^JLxi I La$ <^Udj-uJI 1 1 tU 

t * 

<^1 J*a I £ 

J-^ ol^iio j^l jjb radon ^jjl^Jl • 

.^LstiuVLj A^JLat^Jl 

c5^l JJClJI ^iLUJI ^__a ^^_jjl^Jl ,J_jk j_j • 

oLi.jJj .oLcLJI (wijLic ( y^ j,a^ 1I ^_s 
<A-j^^uixJI cJjjVl ^j-Aj ‘CjIj-j L - U 1 1 cJjlJ-S-JI 

. Cj 

(j-^ £—‘CjJI a . P <jV l ^.>.\W m\ # 

I jlj-oJI o ^Ijlllj /jJLslaJI ■ J 


olLVI 




































jJLXJULaA\ 


o7 ^fc j)A> ^ i i cr 1 ^' o**-* rnanganese 

H ^ 

ju-sLudl ji jj>m£Vl jla^l 4 JU. ^ LajIj j-iii-i a J I .j^LaII 



/.4 \ a ii^ ijLuiii j \ ii. '< aJI 0*3 

I jM.1 I IJ 


j \\it \& JI 

. £^La_l^ ^ul_5 < jV^-kJL^ ^^JJI (_£ ^L (_j J-X>o • 

J « I 11 ^J_^__UJ ^ I 1 ^ ^ ^ ® 

.Sjl^Jl 2La.jj ^LLijL l5 ^l1I a_*_>jVI a jli^ llll aJLLlI ^ • 

. Ja l-L i-11 (JjILx-o ® 


^jjJI jjaJI 

iijjji a ivt ii 
(jLijjJI iiaij 
jUixJI ilaij 


Mn 

25 

54.9380 
a^Ia 1244 
2040 
V“/fr>> 7.4 


OLJjJJJ S ji^-4 


:*lj 3II aaj^VI £-o clhF^ j j ** ^LL ® 

Mn + O 2 ■* Mn02 


j * ‘« « 1 a I I 4-JjjJI A \\ tJI 



.^jAJ ^ J^j Lajl£. JfJI jLc J-LLj 

^_jLlj j<: l j 

,MnF2 

-^J^- 1 -^ o-^ 1 —^-S 


<MnCl 2 \ *\* * ^ 11 


JLj La J \t- 
. o Lv^ jJ I4JI 
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% 





^ transition metals iJUiiVI ^jU-JI 
.*L^4£JI ^lc <LJLc 6ji CjI j Ij^. <_u*,L5 

•j^aLlx 6 JX. 4_iJI..aV) VI ^jLx-oJI 4 r J) * ^j-ll 


'i~ll j»JLc i ar.."^ ! 
t jjLc '—i j l~ j.c 

Johann 
|| Gottlieb 

" Gahn 


\aJI oUIj^IujI 

LiUJl ^ depolarizer jy.uJl • 

** tol l -u^i ^Lij (J^xLu uj)^' ^ ^ Syr i (oLjLkJl) aJjUJI 

.clLll—lxuJI ^_S ^JLiJLX-cJI ^ ■ t i.«. * 0 

Uaix reagent 1 x • 

.potassium permanganate ^j^Ls^Jl j<r.. : 


• ** & I ,xi ~' } ^-S-xll J^AjJLIaJI g-Hj 

jl UJ —O ^ ^ £— 0 Mn02 j-klLLaJI 

J ‘ tl> ~ M l < ^ VI J_j La-o I ^jJ VI 

.^L^JI £jjjlaJI 



















.-XI I 



iron 

jjbuaJI 

'_< 3 .LaljSiml 
<U j ih II ^ 
ol^ J^xi 

ijj t<j a i 111^ J j uL a^ . 1 L£ 
ij J ilLi l lj (^iJOjXrLAJIj 
8 4Xj)A>.&Jl (J-Au-O 

.jxxsl mil 



OJ^a-ll ty 3 '^ 


(■ % .1.1 
•CS^J jl C5-^ O-^H' 

.^3^JeaJ 1^ Jxull jJ^LS 
Sjlj-aJJ J5Lj 

A t ,,. 1ti a 4jLA_kJo 


1 J Cj \ \ J ^k^-11 ^ .11 £—O J l~> * * * * (J 


J-l J-^. 




4JLJjxu 3 

Fe 

>A' 

26 

^jlll j j-x-JI 

56 

4 ii.allt 4j,jJI iliS-ll 

4j^ju ^jj 1535 

jLijjJI ikij 

,4j^1a 2750 

juixji 

V/ 78 




\ \ * j ..XI ^J m i_' $ j -% £— o -x-» j I I JLh-=>^ ® 

.ferrosoferric oxide (FesO-t) dL>.ujaJI 

* H 


'■'^11 4_tj jjl 4 J 11II 
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tUj-aJI Q La I j \ "i u 1 1 
j $jioLolj^JuJ 11 

JL ft C VI 4 ^0 jlj-o <dijLxjuJlj jVj_LJI 4. c. 1 \ . • 

.4_l£.L.i<^ 11 a 4 t U r M \ VI 

^ ^ ~ 

^jJ| 4 \ \ \ j JJi ^^slj-CV J_j,L-k II ^J^JLujI • 

oLl^UJIj cJ jLxuJLS oLjjjJI ^\ .^> vj wI I > • 

.o^ULJIj 

l lj ol j-jU=JI <LcI_Lu<2> ^J5 • 

. d) I— Ijlu L^J I 4 g- 1 \, ^> 0 

L^ 1 } ) C jJ ^ Cj U ^ilu^o 4 cLli^ ^_£ dJ # 

.3j^d djLuj-o^ ^_j-o Lui-oJ 1^ 



jjja II ciLcuI^I 

^ JJ-l^JlJI j_jLc ji* Jj J_^JI L ar,,~< l 

.Sj-o JjV ^LdVI d^ Iron Age jjj-JI 



ljliui:l oljJi >£l jjb hematite c^L^JI 



j-jj .^ H ^IjiLLul 

6>jl) 0>JI ^ JljSiVI 2L ■1 1 A » » »*J-N " ... 4 ^ 

.blast furnace ( ■ «...m i 

>^JIj (C) djUl (c^JL^Jl) ^Ji ^cuj • 
<~ A QQ \ 4 \ Q j-ijj (_^d!l ^jJLsJI dj-^-N (CaCOs) 

•d^-Cdl dj4-I! d - ® 


<^jU 4 _*lc £-I1}j <6jl^dJ Jlk* JfcUj dj^JI d>a^-> • 

.(co) dj-o^i wu^i jjij (CO 2 ) dj-*d^ - ^ < ^ 1 

J-^ cb^J Jl>^l lULx. dj-?^l Ja<uu£I JjI JJLJ • 



•j jl a->a^ a-ja^JI 
dj^ d-° c-ul^idl ^ 1 1 Jja^adl d^Jhi 

.JjJ^JI 

C + O 2 ^ CO 2 
CO 2 + C ^ 2C0 
Fe 2 0 3 + 3C0 ■* 2Fe + 3C0 2 




























oJL^JI 

jjixaJ <> cobalt cJLi^ji ^ 


OJU^JJ *L>j j-H 4 i i ill 


a lea 4 * A N 41 j tin II Clli jjbudl J^k.1 



ijj « "« *1 A “■ _L1U^JI otj-Li J-£-^ 

•jAoAA'i 

C)Lfcj)^ 9 <Lfc^io^aJI (j^us oJLi^JI 

.^uoQxll Ji^l> 



OJL»3^JI qLaIj S ujjI 

( _ r SLj >4 -SJI ^ cJL^JI f j ^ ^ • 

.oLjjLM 1 cr^j -electroplating 

.-1 1 a I ^ \...ll^ 5^^JI oLci ^ ® 

1 j _.ll *L 3 j^JI <jl^jVl *Uo=,)’ 

(2)LajH <Lkia-a ajl_a£ oLjLajJI <Lc.Ll-3 ^ • 

\ ^ i \ i W I I j ' £-* ott-J^^" 1 *1 ) IMJ • 

jLLLi-ll J ^LjJ-oJI aj (j ~^i (_J-S <a J ^ 1 ml o' —_' U 1 ' » . 0 
A_i >(JjLuj^JI ^_ya j jt^l l^g 
.oljjVI j-laij o' jlaf oJLi^Jl • 

gas turbines jUJI oUlt oJLi^-l 1 • 

if jjUA_iV -jet engines ajUUI oL£j^-llj 
.AjJLslII Sjl^aJI ot^-j-1 <Lo_j\JLo 
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cJLj£JI jijjK 


£*l—1—J V A_jl J_i_JI _fl 


0-1 L_J^_SLJ I J_1_uju£I ^yJ: 

i « *« V j i IVI 


.cJLij^JI cJLj^JI axxxi^I J *j)^ > .sM \< 

^^UJLxiV jl_p j j^ xaJ I cJLj^JI jjjjjj^ 

.Ajk-o I 11 

cJL»j£)l r I j •%. " ■ ■ ■ I a /. 


cJLySJI ^SLiiSI 

l7JJ^ gl .' - n.'^H jJLc. cdL^jfDI . ar..~<l 

.1737a^o George Brandt c^lj-. 


•O" 


£• 

(_£ VI ju-£S L\ * 11 


1* 

_ il_5 jjl-o ^ • 

6 J aaj ^ I ^_i]Uw ^_Li a_^. I ^_s v^w # 

. jjiaJij jfuii j-ii-5 • 

1 i_) ^ * -AN t"> < i • > J i >> > f ^ 4) 


P 










































JS-tUI qLa> J \~Uxll 

< «^1j LajloJ I £-XjuO £-uJj 3 ^ d ^i ^ 1 ^ ^ ^ l<a i 

2 ^ 1 Q \ 1 1 i,~.i I ^ J "V A 11 'kLuxfil^ A_JjlxJI ol-fi-L»JI ^ 
j wO l ^jjkJLuiJ ^1 CjLjjI lrxt.ll ^ v ^Jl 

GD <Jqj * II ^j-^ljJaVI o ^LxJit-o J-i-o £ j $ > *^1 tj— 0 
pocket recorders ^ ..^Jl >-^j players 

^jj-ujL^JIj u-AjIj^JIj ^-J J-}-flJI ol^-oLSj 
* " * 

Ll^jI J^ Jill ^ J ^ *t <*iJJ 

A_c\_»_^ 

n>^l l oL^JVI 

^_jJI i_*_LuljJI 

Jlr^t r 1 a~U t, ^3 )Ul 

i **11 1 d^^»J < A-jJil j ^ j ^ II 

. 4 i \ jjlaJ I Cj ^L-aJlJ I ^j^A.i 


j^ijl 


^ i a i< Nickel ji-uJi 

<uljLuJI j^LuUI ^j£I dh^ 3^3 J* W 

Pp* lPJ^ 1 
<_J (>4 /6 JIaj 

P»i •lPJ^ 1 

ol> ^ JUJI 

uM 1 *' 1 " 1 ' 1 ; ** 


JSLillI f^yO A »lr>fl 


jAuS j VII jiL}^ 

10 <Lfcj) rt 7k A II 

Jjj_aJI uLtjA^ 
.j^sLlxII ^jJI 


•Lxjijuj 3 j^ij 

Ni 
28 
58.69 
1.555 

4_l^_L4 4_3 .jJ 2.835 
3 ^/j»l> 8.90 


J< * t i I <LijjJI 4 i V t 11 


^jjJI j^*JI 
ijjjJI iISJI 
jLijjJI Alaij 
jLJaJI 

^Q£JI 


CjJjjjjj ^ UJ-V 






































J^m 11 l <ai itiXI 

•f-3 235 ^ ^ ‘^*-» 0-0 J^h-JI ^.v^.J 

^4_l_>ljl ^LiJjllI £_0 JfLilJI ^Lojlll fj JJLA .LuaJ I 

<_S_4_JaJI lj c <L_Lus 3A Q r,,~<l .L^_»LL 4 1 1 j \ .1 1 

Baron 3 j_j j_^_a J-ujlSI ^jjl_OI ^j_j^_uJI ^J>1 \ ^ \^ II 

.1751 iiu, ^Lul ^ Axel Frederic Cronstedt 


JSLxUI ^1 j_aJLdul 

l5 -1c ^Jl J^H-ll Cj\j\ -fl OlxJI ^ ,u~ • 

.Nickel sulfide JSaUI 

•(d^J-dl Jj < A4 ^ I ^Jl J * I I t ~V / ^ l" i I "X. t 0 

.4^-0 K J ^ VI <UljV A_uLiXLj^ jlJ< jMI J_Lua£I ^JLju # 



* J Wjj ' (j 1 .' " ■ * ** I (_Sj-^»-*^ tjjl * o JI £—0 J*S j \ II I s ! i I.IJ 

J_L^aJ 3Vj_Lll liljL^u, ^y-S Jik-Jj j-Aj .l_$JLojULa 

armored plates i-cjj-aJi ~ u « .-.1 1 
.oVVI vaults A-jjjLaJL-oJI 





















































































■ U^<n 


(JU I ^ \ It 

.jt« 1 "v \ 11 j ^ 4 ^ .^jjjIj jLb-j ^Jx j^JLuxaJI ji j-udQxJI ^^£1 COppGT ^yj l iJ 

4 x^Jl (JajI ^ 11 t .^I^JIj oLilu^jJlj ^LaJI^ 4 -j^jJIj j j) ^^ ^ &* ) 111 

.j-uoLlxiJ ^jjjJI Jjj-aJI oLx j) ^ > ^ 11 



OLjjx j SjJdu 

Cu 
29 
63.546 
jj^u a_^j j 1.083 
4_j^xa 4_^jj 2.595 
8.96 


>j-l' 
^jjJt J^xJI 
^jjjJI <LQ£JI 
4JaiL» 
jUJjlJI 4ia&j 
iiLSSJI 


J■ < 1 -v \ 11 i-jjJI 4 \\ \ 11 



jajL^JJI jol 

(J^Lo • 

^ jujl.l (J-iLS 0 

.^Li^-SJIj Sjlj^JJ J3L> • 

jlj-o^VI ^1 ouL^UI • 

* * * * 

J_J_U^I ^1 ^ III A p. L> V t J_ .iliy 

cuprous oxide ^ ~>Jl 
.cupric oxide dL—UAJI -u^l j 

2F 2 + 2H 2 0 ■* 4HF + 0 2 
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.L fl ol—o 1 a,)I ^uL^JI ^ 

»iJ^LujVL^ sj ^ K II oIj-s-aJI \ • 

.ol^ Jl j 

^-0-ijlj-OJ C;LcM_iJlj e_Sj <S mil £__jL_fc-a • 

.a^uVI ^ jLL-oVI aLo 
JJ>Lujj ^ \ <✓*> j <Sjj^La_uJI JLa_cI • 

•^1 

^_LxJlj o^L^xJl ^ \ >^> Jjy j » • 

,A_i_» jxuJI 

^J. j _aJLJI 4 \ ^ \ 1 ^ *\ # 

4 j ml "V \ II 4 j 0 \ 11 L ") W|j 



jxiL^JI ^IjiLLu! 

cs>^Vl <gI^ j ,chalcopyrite ajI^ • 

•1 Q\*\~\ froth floating ^jUjJI ^j*iJI cJjlill 3^3 • 

ol>^ ^ A lu i l M j\ JjljiVl ^uX VI jl ^Ij^Jlj ^fLjluuJI ^Lij £_o A_J1_C SjI^ L5“^ mj • 

.^l^Jjl j-Ll^V ^I^JL a_L*Aj dLl j jxj ^JLx_i ^ jJI ^ l Vt 11 jl±\\j^L ».~l l I j_A ~ ~\j • 

2CuFeS 2 + 2Si0 2 + 40 2 -► Cu 2 S + 2FeSi0 3 + 3S0 2 
























g- 1 V A jX II ( j A j lX-ai 


ja,a gi ii '~vL a ioLtj .<Lx^jVl Sj<u^JI j-aj-j (^JLaljl tjs*-A Zinc hdjjJI ^LLi^U! 

2,.. KM ja II^ II ^)l< »aLaj^UI ^ajau^Sj aLaj^LII jaajj-j£j C>jLj j)iii\i a ni 1 L£ <Ulj-la 




vLlJjUJ 4 -JjjJI cLjJuJI 




JJl—o i l ^ 1 <ji 




L 5 ^ # 


.<Lfl jJlJI 


l^_U JJI_> « 








c ^ h i^ jj AfJI jLc ^Lij^iJI jUk* I* 
ISJJ^oJI £-o clhi^ 

Zn + H 2 SO 4 ^ ZnS04 + H 2 


f. 1 1~ j)~' i ..xi^ 


aLaa^aJI __ 


■j.usLa»J I C)Lfc>AJAA <JA 12 4X j)A> aJl Jaxgj ^ £ib$ 


OLJjaxi 3 ^Ja_» 


Zn 

>^ J| 

30 

^jjJI AA*JI 

65.38 

ijjjJI iiiSJI 

ij^xA i-xjj 419 

jUjjJI 4-kij 

<u^1a 4-xjj 908 

jLJjdl j 

7.14 
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<64 a % \ \lnII JfLiu_> 4 ^* 11a * f. 1 <*t^*til 

fr.70—*Lu^illj <68 —*L*j^ illj <67 —pLaj^ lllj <66—^Lu^ iJIj 


pLijjjJ! «. A1 ,r,~<<l 

jAu<aVI ^ju[ ^k\l l ^Ij^jLol ^L! ji\\ ^L^VI ^jiiJLujI 

^LJVI ^ l \*&W ^L5 fjAA. ^SUI ^jxaJI Szj .brass 
Andreas Sigismond ^Jll^jL* 

. 1746 iiui j ^jU Margraaf 



l^ijLo 


*L±j^L ll oLalj^JLul 
. dL> La <Ai 11 KJLiu'yt 0 

j-lJ ^jLx-aJI galvanization * «>u- LLf • 

.I 4 JSL 3 

. A_aj L^J I l_j }UJ I A_c 1 *<«^n # 


.(j_u-uSl_£) ,_uU II # 




































































II ^lLi 


4 , A a II 


d , Aft 1 1 d i \ t II 


d . A4 II 

.^LaJ jjue^xC. • 

J <*j 11 j^Jjt-5 0 

.£■ Lj j ^ 11 j Sjlj^ 11 Jj^ (J-Sld • 

* 

.^jLjlaJI ^ ^j-LJ A_»^lj^. A ilflLj ^_Lcl_i A < A 11 fiJLalj • 

.£■1 j) ^ 11^ *LJI ^_3 ) Q * " ■ ^ j-/n 'f 9 

.a xAaJI cJ^>Id ^Hjj ojj^l aJ j $ « *i > *j • 


^uAklt 


jjbLaJi ^ silver ^Lii 

jjbuaJI j-x-ij <4 j IlfrnVl 

jjLj juZjs. ^Jt )_5 .4 *n<n II 

Ajj-s jVl djJiaJI ^ 

^ j‘ ^~^ U£ 

4 aAkJI . 4 JLJjlaJI 

otj-la 

luMikj ofn>jVl 

cl (j^LuSjJI 

J.il ->w ~' 11^ j^sLuSjJI 

O-ft 


4jt_j^aj SjH 1 


Ag 


47 

^jjJI j^*Jl 

107.868 

cLjjjJl d r*< ii 

Ikjj 961.5 

jUjjJI dU^\ 

iu*!* ickjj 2.200-2.000 

jLJJUl dUa\ 

3 ? um/^jI 10.49 

AiOSJI 
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^ 11 L ^ 1 i it I 

* * 

^LojVl A <«^>$11 c3*xul£f 

HvX \ <^> £- 1 _j_uj I jUVl <=■ 1 ^ 1 r . \ -v $ \ c c 

L$“H — 5 J - , <v ^ * L >—^ ^—t-<k^_JI (3—-=> 

j^LxaJI J_^ 4ju« 3400 ^Jl 


A.^4 II oLalj^JLujI 
L5^bb L5-^-J^ ^J-S Aji-ijJJ A-^JaJI • 

. A_a_j J_3L-aJ I J J) g \ 1 1 \ .^s ^ Q ^ • 

^ I I CjI J-^-aJI £--Lx*=> ^—3 ^,\ A. ~\ r.Mj • 
dJj ,U^j dMJtfLS a^j^iUVIj 

. A_LXcuJ I i**> IjILl^JI 

^,1 ^ mlJ • 


YiVI 


J' 


^iljJaJI 6 j_a 

.cyanide process j\i^.-.u • 

I——I I o— c ^ 51 y j • 

.desilverization of lead 
Electrolysis 1 1^ fl < n .-, 1 _, I „ f • 

processes 































1 tA t <l l 



tungsten j rmAi 


j* 6 ( s 5^rJi 



^LLoJlIIJJ wLjjJI A iV jJI 




^ $• 

:^Jb Lt3_yii j j "< mi> i "i II o'j-L^ CjL-^J- 4 



.wolframite scheelite o jij»»n 


•o^IuJuaJI <> au ^s-lc 

j *"»««• ajII pLalj Smil 
dULlaJI A_cl \ ,^> ^-3 Sj-lfLj ^ j~V u i * L lJI ^ • 

.<L» j VjJlI! 

A \ \ \ ^ ^ 1 1 » r v \ \ .»a!I dl^Luul ^ *1 ,U J^$ ® 

^ anti-cathode jLa* • 

.^LLLLuiII AjLuiVl 



































j Y\ II L 


j TuuX Y\ II 

I t^l *A>J £jJiy jV^aJI ^jL ^jL>j ^.uu> • 

.v—L^ijsj ^ju l_i j # 

.^L^l j Li ill „ua J5L» • 

.Lj-UuJ JaxuLj ^_i-C 1_J JJL-0 JJLJ % 
.A-C.jjullj £-0 JuLklj Vj # 



^ I j^Jiuxi Li ^-Lc. \ 11 Lijl <_i_Loc j-oiau 

4jX&£ A1, \ \ 1^ . Ij '"v ><■■ I ( A >\ L> I \ 9 ,a 1 1 A . I j A, 

LS jl_J <aLqJI £_-0 WW w -r- Ij^JLlu Vl 

tungsten cJLj oLuo&aIjj 

jjUiaJI ^ ^u^rJl ^jjjK cJQ Jad ^ .trichloride 
.Jx 'iT u ^ j j)ltn ^-iJI tungstate oLLluJLuL]! ^J£Luj_J 


,1781 Luu ^jiiuJLliJI K.W. Scheele .j .d , q^< i 
Don jL»j_Lj ^ Sj-o JjV aJ^£. ^ 

.1783 Lux, Fausto d'EIhuyar 






















u^> 


(> 10 4 xj ) a >j i ^ a Vu ^Jiiiji platinum 

^^jLj ^Loj£ <u_Lc J<^ ,J%jJI^ ^La-UL^ ^j-^Vl jjLx^JI jjjMjJI .^usQxll 

.(jojMjjj cv^hjJ' jJiJi >a sperrylite .jjbuJi **a oUi* » i 



pt 
78 
195.08 
}_LA 1 .773 
4^jj 3.827 
21 -45 


>J JI 
^jjJI jjjUI 
4_jj jjl a r«< ii 
jLijjJI 

jLiiidl <L^jj 
^Q£JI 


j «** M * II jjl A « j * 11 


C.1 > I^> —A_J I o 1—^ I J-^JLuj I I O • 

J ^ ^ J l_i_wjl_i l—>J X Jb A-J>J) 1 ^_LJI 

.J^LlU LijLLoj 

.ULi^Ji Ji catalyst i>^> • 

, 4_a_j \ ^ 1 1 <lJj^hJ I 

LoL^JLaII ol jIjJI m^ 


integrated circuits 

LLujVI —>Ir> -3 






























^S> 

I jjk ”l.j '.1 ».,,1 Platinum Age j ,^C 

JjV ^ 1 Lc >_tl In II 4_j_S J-jlj-J J H 


.^UJ Jl ^jUj «j JJL-O • 

.J-uJIj J^jlldJ JjL5 • 

ol— iS^aJI^ \* J1 ^ln* o £-o .k" > <Lj_Uxlj U P,. \ j >r 0 

.p1j_^JJ <Lu^jaJ1j ^Lb V # 

^ J^-4 cl>^j ^Jcts-o ^-o JjtLalj V • 

i> y *j .aqua regia L ^UI *UI 

. £■ L*J I 1^ i^yS*L*C\~\^ I a -v 




Jl j^LUI 

Anotonio De Ulloa I^Jjl 
Cs* Jjl y 


^ £T ** * n 1 

6 -® y A -^-? y ^ji • 

.^UULJI 

^aj^LJI lj_A ^n.1 ^ ~i ui\ • 

<-. n. \ <a »«>V1_i c_s 

platinum l *\* ~ m : w 
.sponge 

jj—*—^ j —j t 

j^cuVl ^aj^LaJI 

4_^.jJ ^_S <L 1 j -\ nil 
■C 6jl 


j-Ls? M_JI 


JK-jJ 1 £ J Laa 


USI 




a_a_a^_1^JI L^xJ 


1735 


ls-^ oe-> 


J| J j > 1 -' J 


1746 


<J J 

























- U.'XI I .jJLI 




I ^ « jAj <0^ -■“< l pj <^111 jjbudi jijal 0^.1 (jA ‘(^‘ AXA 9°*d *-*Ajji 

^uLxiii oi>ia extrusive rocks (£oii£^ ji) ^uji ^ quartz veins 

.^uaQxll C>Lfcj ) a > 4 <jA 11 4Xj ) A > JI ^ aA3-11 £Aj$ .^>^1 4-ii^JI jjLxJi^ 





4JLJjxu SjUj 


Au 

>j-i> 

79 

^jjJI jjxJI 

196.9665 

ijjjji a n<; ii 

4 ^jj 1.064 

jLijjJI dia&j 

4j^1A J 2.700 

jUixJI ikiU 

3^/^ 19.32 

iilSSJI 


4 \ H C- AjLxJ ^ j . jJLutCsi ® 


oAj-Ll 4 -ij jJI 4 j \iJI 


.jilill j J^kU iJ-jLS • 



Sjlj^k 11 j i ^ JJaLj • 



86 











































o-AjJI ^Ij S1 u11 
^jl t_iAill jis • 

.amalgam 

0 jjA-0 £-0 ^-a g-»j-a J-A ^jlLJIj • 

.6 j-U ^j-a jJI ^jLLo J • 

6-° O^LklU e>^Lj ^j> • 

. l _yii ^j -4 j ^j-k 


<^_kJ>J_S_aJI O^La-sJ! 


o-Aj-il Cj La I I 

^ ^-ufc jJI lA. 1 ,4IJ • 


o^bjJI <-iLuiI£l 

aJu*i 2600^1 ^ ja-o <Laj^iSJI ]1 ^ c->-A jJI cAZul^l 

.A_Loa£ ^dxll ^jA»JLujI A_jI jSxjj .j^LkJI J_ii 


. O LjJ I 1^ 

.J_uj|j jLLj ^^-l^JI A-cLu-o ^ ^jiWutx • 

J >^>1 1 £- * ^ <A_a_L*JI cJj > i 1 1 *J-a A. ~ ..*\ # 

a v \ <ii 11 

cjLc! \ ,^.11 *_ij& jJI ^,.\ -=>. "i „._i • 

printed circuits Jjl jjJI ^ a<-j.u ji 0 IjUI ^ i ^... v 

.connectors 




























Hg 
80 
200.59 
<L^jJ 38.87— 
4_^jj 356 
3 ^/ ? l>13.5 



^jjJ! j^xJ! 

iljjJI * r>< i i 

jLljjJI 4-k^j 
jLJjlJI ilaii 
4iL2£J! 


ijjjJI A 1 1 xJ> 



< 34 ^ 


u* mercury j^O-ii 

j a^y‘>j II Jj'j I ^ J ^ •"■ ^_]_£> 4 « j I h —II 

12 ac. jA >A i i ^ ^>11 .cinnabar 



•ij^l 6"^ • 

. JLc jJLjj p I j <iJ • 

.jjiJIj JjL5 • 

f.i ^ ^ n w ^ (j-flLj # 

•>>>^ C^ 4 " • 

A_LjLtuJI ^ ~ U ^ > ^^5L> ^ jJI ^_a ® 

.ii>JI 5/ 


cijjVI 


.o VI pijj<xXl^ I 
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^-1-1 jJI CiLalj-klLujI 

LhOl^J clhijlj-* fjj^l cK^-? ^ j-Hj-II • 

JajL-skJI 

.vacuum pumps i^l^iJI ^ ^• 

electric rectifiers oLo^LJI ^ ~ • 

.switches ^1 jUIj 

^ 1 ' I 3_clj—u^s <u L i «^> ^.Sj <1 _jIj_aJI ^Js Lrv *\ .ujj • 

.detonators 

^jikA-ouA jJI ^xlo ^AA^J ^ £^>a5L> U.UJJ • 

•oLjjl l r> J lj ^j^aaJI ^c-xaI ^ ^jWni\j • 

• 4-a^I jjJI oUiVl CjLu A_cLLas ^J^JLuaj # 

^aj jj I 1 <r."«< | 

^ jlij .jMaJI Ja 5 16-15 ^jiJI ^ , *trX I 

. ^-L-ojJLlI 1 ^ * \i <~) ^JLlI 4 t^ 1 II ^ Lol l s9 \ 


«»***<** ^:?|; 

cJl£> 

A-a.jJ MjLo 3JI ^.iS-aJI j_A JjAjjJI 

.SjjiJI Sjlj 


If 



LS^j 


Jea.*«^i 
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Al 


13 

^jiJI Jo*JI 

26.98154 

ibjiJI 5-LiSJI 

4j^1a <L^jj 660 


2.450-2.327 

jUJjUI 

2.7 

iaQSJI 


aluminum 

J* <«* ‘O^ 1 cr 1 * *J*i jaL^l 

^ • * 4 

^j-Lfc 4 * j th II ^ ^aIaj-IVI jL^ 

bauxite oij-ia$ oL£j^ 

.cryolite ajJfcjjS-Jti gibbsite oj.i«>>Jij 

,j4-oLl*JJ ^jJJ-II Jj^ 1 CiLfc^-a-a 


(pLo 4 U al -w) 6jJa_a 
6-° 


^j * *iv 1 iLijjJl 4 \ \ \ II 






















* jy *j I Vl qLaI jAliul 
vl*Vlj *XS 1^-lJ I £__u-<aJ *1 * i 11 ^ JjkJLu• 

.^•LxujVI j 

J_>Lu jj a_aj l 2 11 oLc Lx<^> 11 ^Ji ^ jaJI"> * • 

.Jiill 

J- 5 Ll^ a_Lo j-iJlLcu_> j # 

<A_i_i_s_lJ 1^ ^_a_JjLlJI <~*1 ^ I ^ r ^ \ ^ ~ <<< \ # 

<4_S^JI ol j i C j < i \ - aj — 1 VI jjj_£ 

^jl^_JVl m l^_o^ <4 2 j iiJI 01 1^ 

.4_iJ^JlaJI ol^jVl /4 v~ 3 H 

—A jJ I ^2 V I ^J_Xxu-0 ^k J_^-JL_jlu_J # 

JjLJI J^ijjl 


jJVl 

• 4-5 J^>il 4_1 jLo 4_Xa] j j (Jj-^ O 1 ^*^ • 

.jiiJlj 3^=^ d-iL -5 ® 
.^Ljj^SU „u.?k J-SL» # 

^J g ^ 0 *% I I \ > \ r. . J , \ f 0 

£-d £_»^auJI A_Lc l 2*i t ^^_i_i-o^JVl J^l ^k ju^ ^JVI r«« > # 

^lc 4 -lsIj A,fl iJn ^^-i-Lo^JVI J i kxx*\ 1 JSLZujj { J^~^ "X VI 


Jjj 


r^-jj--- fc-J 

Bayer's jJ 1_4 4_J_LoJLJ -** t t ij-i^.^ \ 11 1 0 3-d ^ J) * 1 -* V I ^ ~... t 

.process 




C- ” c. 

<* X I (^[ Laa CjI^Laj V^1 j 1 QH UlA. > • 

f^H-ajJVI 

4_i_S jj-oj^ <l^j jfDLi ^VI J_ua 4^I rJL jlj • 
t—>l r"> 2 I i n a 3-°-*-* I 3"° A_2_ila_i A 1^^ ^ i| p. ^ IU t # 

'—> > I 1 1 <—^lr> 2 11 JlX . ^_J Luj 1 

6-° 

^jl N 5“« J ^ 3 <6 J-^. 3 i> ^ Vlj A \ VI Jj l^-UJ »e V # 

dJ^J 

LT^ J^=^» 

^ aJI jJkX jJJLA ji^i^i 

AI3 + 3e ^ Al 

:jjlu^aJI jJlc. j * ^ »»'<yi jL& jxu^G 

202 ^ O 2 + 4e 


la^JI 3-d \aj 3jjcJI 


I 3 Li^l 

^jikJLul 3-d Jjl ^LdjUl 3^°jj^b 3^3 ^Jl 3I -\-2 .a a j 
^ ^ j-1 VI oLd jjz 

.^jX^I JjVI 3>JI 




































^' n 

oL-fc j^ 14 4X^A^&J 

J ' < *> < »* I I 

oMuaL-fl-ll ^ J '.V^^ II ±*$i$ 

frAj .otjlaJ'j allotropes 

p 

4ijjXa.ll J_« '.-^a II olj-1^ 

casseterite uj>uKJI 

p p p 

j i u.^1 JLS_Jjl j_^.l j-J&j 

p^L^aLa-a j_aj j u </■>£.- 

p-form 



J «J H 

. JxuJI < 

,<Lj^_Lo 200 ^jC. 4_SbjJ ^1*_» I 

£ * 
A_2kjJ ^ ^ ,xX VI ^| *LJ| ^cUJlLj 2 

.J^LLj V^ I V I jJ <<L_s^xJ! 

stannous ^^j^Ll! ^jj_L£JI J-£-^ 


. J J^a-oJI p-Loll 


£-6 J^k \\ 


chloride 


Sn + 2HCI-► SnCb + H 2 


5jli i 

” Sn 


50 

^jjJI jjaJI 

118.69 

4 i^n 

<a_a. j J 232 

jLljjJI iiaiLj 

4ajJ 2.260 

jLjJjUl <Ua&j 

3^/^ 7.31 

*iL2£JI 
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.f^JL, Vjl C^J^\<A\ 


j-J 11 ^ I I 


^-c. j_i j_^-UI g -i . \ > j < JjlLJllII I j_^_s ^/sVl Jlj-i • 

.^Jl 

c^j^Lwj LbLl I 11 a..K \ 11 ^ < • 

• I ^ ^ H ^>a£. ^j_u-^_fiJI jj > 

jjA-a l *fl 1 ^ ^ Jj_L=sJI ,.L^C 1 cJU ^J| \ i wl l J a~^ v \ # 

,j_i J^-. Q 11 



j-j jII qLaI j "iml 





.\_^“i i^i \ # 


C'^l tr^ J* 

. >—Sj) ^ <AJ 11 X-J^ <=■ 1 *1 til 


a-Jq-LJI ^ ^L=J ol j 1 ^ c ^_s j-jj-Li,^ 11 \ -- 


a^jxaII 

oIjaL J-LuS 1 lAj I # 


cJ-> l 1 I.U 1 I ^ \ J\ \ , 0 1 1 4 ^ a! I J_»|^JlJI 























Lus jJI 

,d <■ j* ^*i i j^. i ^ji a < *_» 1 • _« a t>- I j < j^-ij^Ji a i i ix. »i i ^ i fc t j^i ^a lead l _^aLusjJi 



ol>li» ^ (j-dLusjJI .j^oLIxll oLt>4^ 6* 14 

oLi^ ji anglesite aj..ii« Vvtj .^L^jJi y galena LlJLLji^ 

.^LusjJi ciLi>»^ ji cerusite 


^ Jjljj 


Pb 


82 

^.jjJI jjaJI 

207.2 

iujjjl iliSJI 

<Li^ 4_^jj 327.4 

jUjjJl Aiaij 

d *^ -| a ^ _i 1.755 — 1.750 

jLJJUl Alaflj 

3 jk*u/j»l> 11.34 

iiL3&JI 



j^LsjJI 

.^IaI j j <6j^ ‘CoK* ‘ J-^ 6'^*-° • 

.jiuJIj j^Lall JjU • 
.A_i a-ujj aJll^uij & JLcA-xla-S^ ^<al ^ aJj ) i *i i • 

.^IjI^ILaVI^ oj )1 1^ ^_»Lij 4^JI jLilil ® 

.(Jl^lcLi Jj JJL-O • 

.C_flLaJl £-1 ^4-H jJLXjullA • 

A-lflljJI QVj)I^ waIIj Cjj jV! ^Jl J ^> > \} • 

. 6 J J. aa! I ^aj) 11 

.aJj(| ^ j_a J^Lalj Vj • 








































• (^-LJI 1 Ql\ \ A ^j.I' y ijg^k VI AA q 11 L-^O"* ® 

jLh jI^Lj dil jj f<U^_$J! A_j_LxXj ^i£l j^aL.ajJI I j_A ^JJlIj • 


c ^Lus jJI oLaIj^JLujI 



. ^jLJljJI^ o I-CU .AaaxaI 1 . ~ < l Q 1 U> ^ \ 1 ^, ^_£ 1 / J i I ^ \ -v * 


.^Llxll cA J^c, ^I^JI ^ • 

f- f. 

i ^ .\^k 1 v 1 1 pi j l . ftC Ol—o I ui^JLuj I ^ # 

aLlaII 

J ) 1 I Alrtj 1 ''k*N d-»l liAil I ^_Lu2 l_c-^jj I ^ A^~m \ # 

.plumber's alloy s^L^JI *<,* *». j .pewter 
.type metal 



















qa boron 

MJI 
ii 3^3 
^ J^jVl 
Jj I & ^ A -V A 1 3 

tfjS* - Jl Jj^> 

J .j-t^l \ % 1 1 

^ 1 —«—jiji—J— 11 

cjij>» i i borax oi>i*Ji 

■Zj » 'I a !la ^ II q . jjj) <<*> II 

•* j > ..it < i t i* colemanite 



^1 frj-lj .' » » - nl l j j -> ■ *■< > £— 3 Ojjj—^ - ' -' L■- '—*“i • 
-jJ^J -V ! oJL-L-! , i_j_>Lj j -4_S 


OJJ^ 1 ^ 



4»Jj jjt A l l Jl 
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aJLS-ZuLi IjLo £ \ A y ^ \ -\ J s • 

•^jj-L ^Ulj 

.^Ij^j oljjLj cjIjj-L :oLc>> LjjjJLJI JLSo^U • 

.jj^l uj*^ MJI a„KTxj • 

o^L a i ^ I jjli cjJjJ-fJI • 

£- a ^J < J}^ ^203 Jj tju^> I 0-1 L> ' 11 ( J^ 2/. \ # 

I ^ J^Lai.* V • 

6jIj^ A^jj ^ J*L> Ojjjk 1 • 

.i-JLxJI Sjl^aJI uUjj ^ JiL» <uUj • 

.jLJI o-jj-a£JI jL^JI ojjVI 





boron neutron ^jj^JI ^U^JL, jr^bJl 

^-sljfi^l (jpljia ^ capture therapy (BNCT) 

.L^-jjLjI l 5 -1 ^ J-oaJIj a-^LUj^uJI LjiLkJI 


uSLulI^I 

c£j-l 

dLujjJ— 

Josephe Louis 
Guy-Lussac 

-£J 

J>-> J. Thenard 

Li 4 > < 4 > 1808 

fr-® ojj^ 1 

.‘^^XujLjJ_JI 

k' l >V* li 

•c^l 




I C) La I 1 m I 

ck -^1 j-Aj < borax jjj_JI ^ j^jLcuj • 

.£*L^/)_1I | ^lu 3 

oljL ,^ J f A_cljjJ| 3jjj-kl CjLi-£ J-O V ^ 1 ml • 

^j-jL^JI .fire deterrents oUh^-LI 

■ I Luj_0^ 

.dJlL^JI jJu-a (jjj>?-^ ^klaJLuo • 
























..XU ,^1 



.j^Qxll jA 14 hiy^A\ ^1 ; j^*-a V Silicon j ^jhoiH 

^ LjIj j^-d-uaJl • jjlJUA ^ *uV jjU^JI dlaJjl 

. jj^xa^Vtj j^iuu^aJlj ^»j )ju i H ^JIj ^“ sL ^ fc t 4 ol- ^^ 





.(jjLx-JI aLiiul t ^a o j^jb 1 ** " 


<\_L$_jJ Lai <^~» 1 "' ■ o (jjl^-iu ,^yS (j j) ^ - I J mi l 

jl ,J£JI JL^VI oljjlJI (jj ^LdJI ^UJI 

.ciljjliJI L»- a j > > (_g j jj-“I 3 j) ,xj ^ ,_j-L 

jli_, isemiconductor aL^fllJ J-sU>, i.,v> 
l>“ j-sl l> a ^ N 

.Jsl^lll 

«* " 

. laJ^XjuiJ ^3xuJ ^i£, I^x^aC iJJD 

" ^ * 

. a_aJLxJI L1oLau-> jiiil 

jjUJIj ^ J\y <J\ ')1\ JJL-o \ £- J-^ ~ Q * 


.LAjL^-^I jL>a ^ Jjlxxxjijlj c^Jlj 


( 

Lxjjxu a-jlaj 

"N 


Si 



14 

^jjJI j^*JI 


28.0855 

iLjjJI iHSJI 


di^jj 1.410 

jUjjJt 4iaij 


a >j t a 2.355 

jLJjUI 4iaij 


3 j»ox«/j»i> 2.33 

iiQSJI 


j^lLluxU ijjjJl 4 \ \ \ II 
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•v- 


j^SLlLuJI 

l/A** fJUll ^ Jjl 

.1824 iiw Jons Jacob Berzelius 
H. St (Ja^jj (jL«j ~a jx A^k La\j i j^j^jIjMill jjJLio j_ic 
.1854 <_1 uj (j-® Ij^aILo V^~, Deville 




(J-aLi-a 

-J)c> 


1 1J I 11 H -.1 A I \ -k . ,1 

.dbL i^ . l l £-^Jj • 

oLal 'i ,,-,11 ^ s_>!£_, - ...j j • 

photovoltaic (solar) Lu^ji J Jus^aII L^UJlj .cU^ 
.^.j^uL^JI oljlj frl>?-l LT^-iJ <CjL»^L aJI j .cells 

• ^ A () a ^-} I * ' ^ O I _yO Jjllllj I ^yA A 1 , 1 1 1 % I .... 1 1 ' - " 0 
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jisi hydrogen ^jjj^-ii 

3-^3 IjLuxLit j-uaLL*JI 

e- * * f- 

' .j_ual_j_ x —II la— uxjI I lAj t 

Sj^JI yJt jKd J£ 

pUii ^J ^ j )A i _3 II *t JJi 

.protium fj^jjJi ^ j^iiii 
fjaijpij deutrium 
^ .tritium 

ol—j_A (_yJjVl <L-fc J 

.j^LlxII (_jjJJ.II Jjj^I 





.jIjaIIj J^ill ^>1-^ a 

jjjlaII J^I^JI t » j frLaJI ^ jI^ tj~*'.! ® 

; jl frl^JI ^j> Jj (j^a. «-LJI • 

2H 2 + 0 2 ^ 2H 2 0 

!JjLx_o MJI J-O ^-C-LxiJ J-*-' ^ -' • 

j j i..i jillj t o L_i_j^.^J L^J 








IOC 























CjLaUViail 

f ■ ^u i j • 

A-a—ukj tdJ jj ‘j.\ l t.\ 1 1 

•j-^> J ^j y^j 

jj_»L-L a-^j i ^-i \y ^ \ I_ <Xi-j # 

p * 

•(jj-L>^ JA^xi^l Jjl A_a<>> j 

gH> f • 

6jl j-aJ . \ - i C . .A. j <j \ II ^jL-SLaII 

UJ I J X-ft ] I i.La <ai^ L 


^JLuISI 

jji „ 4 I ^ Jjl 

Uk.1 jij .1766 Henry Cavendish 

* * p 


; L ^j|^ > Ja 6JXJ ^aj • 

p p 

: 6fe-jjJL^i.1 LS -ajl j-iij <>LJI <J^jlaj • 

2H 2 0 -► 2H 2 (g) + 0 2 (g) 


,’vp' 

f 




^ oljUl ^ /I 5 JljA. 



oljj 

ttisiflfe&. 


:*Ld! ^_a 6jilxj J^Lalj ^jjJ^JI A_jjliJI ^jLaaJ! ? r • 

2Li + 2H 2 0 ^ H 2 + 2LiOH 


-l 


’ 3^-> a_L 


V ^ " ..." # 


: jj j^J | j j l ^ 111 Jjjlj Lkj cj I ^ Li 

3Fe + 4H 2 0 ^ Fe304 + 4H 2 




J-oLxaJI CjL l <S_i ~ ^j_C y c " \ ' 

•J^L 




^LLj oL>j^iUI 


JjLfj pi Tuf 


l**l I « 1 A ' l AJj^£ 4 \ 1 


2 L^JJ^ 


J! oLjj^iSJVI 
jLc- 


cJji 0.2 <^-a (JiV ^JLj 
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f. \ li'Xl l ^uliol 





, jjL*^ ^ui <> carbon 

jl .JlSJjVl ufl l">S .^ 

P P % % 

j* jjjSJI ^ ^La j) ^Liai ^ J^j 
jli. J£Jj (j-lt LaS . ^-> 1 v a J 

*■ E Xl 

^ L -hH3^ JI 

oLLjLaJI ^ j A A ^a 

uK^ 1 £*** •^ Jl 

^1 -* ~^~ A (j-A 1 4 4 XJ) A^a JI 

■ji.nl ‘nil _^j3jJI J^j^JI 


•6jj 1 '~i-a 4_L^aLldl ,jjJj£JI Jl ^T uV • 

coil>Jl Uiu «J>dl diamond ^LJI jju • 

.ijjk SjL> graphite 

,coal ^-><11 ^ o^-j^ 1 o}L<=>U* t> • 

charcoal ^lidl j^b lampblack £-ul*®Jl ^-liu-j 

.coke djUl ^j 

d>!j£JI OuuSI ^\ jj d^JI db 1 ^' • 

carbon ..w^lJbb carbon dioxide 

.monoxide 

.Cjljdl (j Jt> <LL>jlo (JuiiLui JSiiJ <jl U>2J^ (J^®i * 


djLJjjoj Sjlaj 

a 

c 


6 

^.jjJI J^xJI 

12.01115 

AjjjJI iHSJI 

^ * a 3550 

jUjjJI 4 J^ij 

wLijiA 4200 

jLJjUt 4 -biu 

4 tutULi) 3 ^u j 2.25 

4 iLi£JI 
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pLal J.,\*1 ml 
:l_^_Lo cj LoI,.L? k*i tu 1 11 

^ ^LJI • 

. jlj-dl 

~ * 

ciu-filjjLlI x • 

6jl A ^^ 1 

fin 

JilS—II ^J-2k-J_UJLJ # 

^ moderator (oL^jjJ^-LII) ^ ^ ~< 

(jI—A jJI £—u-*2> I 4 j3 1 U11 a 

. J^_uj I 




cl)- 0 ^ IjAJlj ^yuLJLS JL5vL>l jAi > y» 

J * ^ ^LJI ^Ll»| ^JL>j .oIjjlL^aII I ^ i jJJ 

.JjLa .U* ■ A cjL^jjJ q\I I 


U" 


U< 



l a I 

L»?J^ f . VA . ^^ .1 





















c 


ojjVi ji nitrogen 

* (■ 

^ b>-*9 j-u»L » I) 


^u_ii 

^_^_a dJj^ .<uj_A /78 J-^xoj 

j^-uaJt j* ^Jl ^ 


.(j^ijV) yj-Lt jjL*_aJlj 

i> C^i^ 1 — 11 i— 5 — *3 


QLfcj) A (> 1 5 TirtJt 

•^ ll * jj ^ jjl 


J o. 


jl ^^IjJIj JjiJI • 

.*Ldl ^ M-i-i-a J ^ ij • 
jj\_»-a1I j—c j^aJI J_cL_LJLj • 

: t - > I \ \^ 11 11 J^LJ 4_Jlc 6^1^^ 

3Mg + N 2 ^ Mg3N2 

(j j> u i ^ VI £—-0 J-^L-LJLj • 

nitric dL^iiJI ji.Jsl ^.TaJ SjIjiJI jl 

.oxide 




•6>L1I 


r 

4JLJj*u Sjt^ 1 

\ 


N 

^Ajji 


7 

^jjJI jjxJI 


14.0067 

^jji 1 iv; 11 


4-^jj 210.1 - 

jU^jJI 4iaiL> 


4^jj 195.8 — 

jLlUUI <UaiLi 


1.25046 

SaLSSJI 






















.inert atmosphere 
.Haber process«a^,u, J 4r..Mi. 
t j J - w . .1 ■ aI I 


D. Rutherford 


.(j^Ul jjiUI) refrigerant 


? ^-Ixj cJl£> 


( j\ \ 1 I ^ \lkl I 

cl) -0 J j)^^ SjcLmiaj ^JjLuJI ^.I^JI ^j-o II \ 

£ j ^ I I ±-*-> t j uXl ^LLj aJIjV iLjjLUI I \j ,^\\ 

partial distillation £s ^Lc *1^jJL> liquefaction 

•<SJ *^I oljliJI ^ J^LJI *1jfil 





















AJLJjxu SjliuJ 


0 


8 

^jlll J^xJI 

5.9994 

ijjjji a r»sji 

Aj cp-o A^jJ 21 4— 

jUjjJ AJaiLi 

<jjxd A^jj 183— 

jLJJUl AJaiLi 

1.429 

iiLSSJI 


^ j^sQxJi ji^t ^L3 y& oxygen ^>h^Vi 

> 

* (. (■ 

US <^?JI lj^ jj> .u ^ Vt L^J^ 1 

SjxuAJI y -&I *<< I I (j* 4 ^jl 

i> 16 ^-fcj ) a> aJI ^ j i> < »^ Vl j .< Vi -fc 

.j^sQxll Jj^* oLfc>^ 


-V ,..<M 1 Am ill 



^»<V< pLalj S> ujj! 

:L^-a_aI >t j o \-a I jiwLuj I 

.ju^ m-11 • 

ft ^ ^^^.1 A_Lcl__Li-i3 — ^ J ^ r ^ A J IaC . # 

* -y ,,X V1 4 < \ Q I ^ A j \ In 11 ^j^JLx-aJI £ j \ } 1 - a C • 

•6^-JJ" 1 ^ 1 ijl c*P“ J >A? ^ • 
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?^i*5 cU> , 

|u <16 k i ^ VI ^~a x ^^«t*^j*< l t-. *< j<-n. ...c m l 

• 1 Q~~cl> i^ <1 7—Vlj i 

,'ii' '■ 

j j£ v ^ ^ ^ ^ 'If'' ^ ^ ^ •"■ 

j VI l <al < Ti^tCl 

Jj^ ^ 5 ^Ll^LII ^i^ua^Vl ^_aiLil£l 

^^k Jx-^ _ui ,1772 iiu, Carl Wilhelm Scheele 

3 -Hj-^l -Vj ij ^j-j-xuL jj_jJI CjI^>IL> A_.ii \ Nil \ i-v ...K VI 
c 5 j>^j^l ^i L^/sl I ^li .(^j^Vl j^LuJI ^ ^ii£Jlj 
Oe >^ Vl ^sUiiSL Joseph Priestly ^h^ j: 

. 1774 a. \ijj ^3^V >~t q^ I 


jl Ml*! Vl jJi. 
.^I^JIj ^Li\j ^jJJI ^Jdc. jLc • 
t^y* , « <: VI : t _y— A a A_j^Lj ^ ' # 

< diatomic oxygen (dioxygen) SjjJI 
ojjjVlj .monatomic oxygen SjjJI ^jL^Vl 
triatomic SjUl ^MJUl ^ „ ,< : Vl jl '.ozone 

.oxygen 

J - ~* - *-' tji i- t *. ^ > l l .sl^JI ^y> }Ljls Jljl £ji-y ...^VI • 



f jt ~y i Vl ^ lj,?k uul 

•J-»LuJI £• I >^11 fj-A ^A^xx^Vl 


.^Ua^JI ^ j ^ ^ o * i)^ J^ixj ^ > ,u <: Vl J^UI J Jj 



.^LJI 

.(_£^ik>Vl jlj_xJI jl^JL^I ^^k ^JL^XO^VI A£-[ ,gj • 

.rust I i i ^> I I ^l^xxi -0 ^j^.1 jl^-O £-0 ^ ..K VI ^Jc_ l 0 ~ t % 


(j-0 Jlj>J (JjLuJI tM*\ VI ^yO £ jLftj 

























11 & * * * 11 


j^iuj^aJI 

( jm V yt> phosphorus 

j-A "15 ^1 


A \ \ J 




(j-a 

Lj-ljJ 4.^1 J -^ilL ul 

























jji-cu^iUI pLal mil 

dJJil wajII £_a us j j ^ j) ^^ \ a ~... * # 

phosphorus J Jh « ...j « n ' _■ - J j: < 
j^^iJl j pentasulfide (P 2 S 5 ) 

phosphorus ^_ i ij _Jtfi 

.^UUI jl^tl j_a> ^ sesquisulfide (P 4 S 3 ) 
phosphate rock ^LL- —t i .* ^-..^ • 

.jLouJI * \ I 

^LaJI 6j ^ 1^ iUI ‘ Q J \ ~ II 


.water softeners 



Suomen- 

salpietaH 


Suoffl* 

salplj 


>LLxJI Sj^ujI 


q14ui^^JI £-1 

* A_^.J ^-0 JaC, ^->1 II ^ 2 )-^ £C_AA» • 

.(^j-LJI coke cfJ^fDI ^ 

oj-® -U-iLk , u \ • 

• J J) Qu J^-kJI C_J^Ui_i J^A^jouaII ^ v * • 


LijI ljJ_Luoji £ 1 ^jujAj A_lLfl jUxaJI J jAJ LoJaC # 



jjAlOJAII £ I 


SdJ 



dl-fl. ^ j_a cJLj ^ jjJuuII \ j j 

<4_a^ ^^Iaj ^JLI aJjLLJL LMiJI j jyi ^pJI ATP 

.LfijLUj 



j^LII ^ 1 ^ 

> I ^j e_sl_Luj l ^^JJI ^-> . \c ^ q II # 

. ^u-aLaJI ^JLAujj) ((, 1 1 i^s 

< **^-^-11 -^-a a I <^> L. i ^ JKrJ a_j^Lj ^ q «i« ^ q 11 . \ -v ^ \ ^ 

. J^-ujVI VI JJ) ^ ^ Q ll^p t < Vl 

<A j* /m i A_ilt-a Sjl—o jAij VI jj) c...^ aII Lo 6 jLc • 

^ ^ ^ J^xoVlj j-A^.Vl j^Ajuu ^_£_ll Lai 

cr^ pljj^j ^lj-^ 

JaC A-C j < a j t \ V I Q « /1 Q 11 (^JjLAuxi # 

.^A^Xjui^Vl O 6jl-^Xjl 

jj - . a ^ j-... a I I J ^ u,j • 

phosphides ^i wc.,, ^ 

(JIjLaII J_ 4 > 6 jLa 3 I JaC 


"^•j-! (AAh** ^L^All , i. V'<q ^ Jjl 

.1669 A_Auj Hennig Brand 
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. aI^j £}\\ A jjAjj jaJI . a .“.."A 






































jjuj .LbUG j^UxJI jasi l( jjxA V sulfur (sulphur) 

^1 <ujL£j-i oLixu>i Cj j ^ ^ ^-oLlxJI ^tuG c*J^-l' 

.jj-oLlxll oLfc><^ o* "16 ax ja>a JI y* a j 5 1 ;h 

Cj *j 11 4-ij jJI i \ \ lil 


'■S': ; |-"' ■' Jb#' 

































II ^ Ij-klcul 

■ Frasch process jJji 4-I3U .>^><11 • 

.^j oLaixija 1^3-0 —tLjl i_j^Lj Vjl jj-s-j • 

OJj^J! <-?ljV ^jUJI ^Vl ^ ijjis^xJI JjjiLi *La Js-*Aj • 

SjX-jJI Jiiillfl Ja j * <A^1 I jLaJI *1 >$JL ^^JLkljJI jaaVI • 

.4-jjaaVI (Jiklj Jn.« i^JlJ 


iaxu j VI l_jjaa VI ^j- 0 C-U^aSL. 1 I 6 ^-C j jr- jA." • 

OLLc-a jJI ^JLsJI JaJL_tAjl \ 

.JajfA 1 A ^.11 

6^4-» 4_ a . 1 c . Jj_u^J! ^ 1 j (^5 jJI qjja^ 1) • 

^_L> 4_j V ^jia_al> (_g\ ^11 £*LLxa V 4 QjjUII 

./99.5 4.,a< 44 \ \ 


I I pLal j \ \t nl 

• 4..1 > LLu J-kJ I 6 iSajuj *)! I * t . ^» 1 ** Uj V< I I ^ *4 ... 4 0 

t—>LLUI jl^_clj jjjL. 1 1 1 \ <^> c-uj-a 5LJI ^,\ -\ ~i «ij • 

.fungicides j^kiJI i.**i I. \ i i t ** 11 Q L«s t a 1 

Lo I j .preservative SJ^iL*. SjUI c^aUI • 


.4_a_a^dl 4^1 ^aJI 14 ^ 4 

sulphuric acid ^ • 

• 4^ 1 I 1 I 3 I^-aJ I ^.' A I (^J-O 

^1 <-aa^ja 4-o^aJI oLj 1 w ~,,, 4 1 # 


.4^)1 lu l l I ■ 4^ 4 _^JLxA 



• >—Lilt CjIJ 4 Q/^nQ j) 4_lL«^ £jL.o • 

.4^jIjJIj jlJuJI 4^ojjc. • 

.^LaII ^ J^-aj V 4a^Jj ^ C-Uj-iill (J^lj • 

X I I £_x-a_ 2 k. £—0 J-cUlIj ^1 4 > 1 £-ajj h,\ j ,^\ c i l • 

jJlj oljliJI IdC 

. 4 LJI V • 

•l3jjI ^-1 l fil i ng dUj-i^JI • 

:*I^JI 4_lcl_kj Ja£. C^j-I^JI J^f ^LiJ t -M j 4<ll J<r,, > • 

S + O 2 ^ SO 2 

^ I (J ^ ^ J L^a JjlC CjLIjj-a^^aU 1^ JaJLj^jl^JI ^J^iuA_> # 

.4ajI£JI JJU^JI 

4S + 6NaOH Na 2 S 2 0 3 + 2Na 2 S + 3H 2 0 


^ I I <jj-u^sJI ^ jil jlo CU^I^JI 4_SjX. 

fumigant ^ >ja ^j l ^ 1 1 ^ ^^ 4 1 \ . 4^4 \ 0 1 ) 4444 , \i 1 

•*L«jUI oLoj^Ij 6^^^11 J disinfectant 
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U^<l l ^Jkl 




jk *3 (> fluorine 

^jJI J 3 ±zJ\ oLx^-^ j-a 17 Jl 

p 

J<.r, ic jj* ^ij-ll _s^i,9A9 <x 11 

c^LiijjJiJij flwuorspar jLuuj^JiJis c»i>Ja 

.cryolite fluorapatite 



^JAxu Lj^-lJ I JJ-J 

potassium fluoride 

1 f\ ^ A \ < ^ -A 

jjlDI jjIjiiJ 
a^Lu^JI ^ 

. 1 \ IJLt ^ I ' 


jill 


.^ j '■■■ 1 ' 1I 


j^JJlJJ d—ij jJI ^ t \ \ II 
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j ^-14 II 

JL^ 1 ^ J-aaj 

hydrogen fluoride .^i «^ 

.potassium 7* 3^ ^ I I j i«»Lj^jJI ^ 1 Q 0 
HjJcl, i-iU^ll 604 j hydrogen fluoride 
.Moissan’s method 

jJ-liJI 

jlual j j jjiiJI • 

4 ^ ^ 1^ 4 J # 

(P-LalLi 41 a. . \ \r I j, q*> ^ 1 a~ > 0 

2F 2 + 2H 2 0 -► 4HF + 0 2 

f j>LaJI • 

1 ‘^s jj-iJI (jaxilji.j BrF 3 

• dhj* N clhi^ o-° 



< UoUilj j^sLIaJI ^ii£l j_^ j j loll 

- k** ( ^ ^ <^JLjuJI ol jLxJI ,-l^k < wsLlxJI « v^^ «-o 


jj-l^JI oLaljJLLul 

:L^Jlo jjjJj oLol^kklwl jjliii! 

.6jLo j-Aj .freon ^^-ij-aJl4^ 1 \ • 

.i.jjjJixJI jjJ_fiJl CjLi^j-o Jj # 

uranium hexafluoride ^Ij^JI ^jL* • 
cJj-j-Lo ^ ^ ^,la »n ^Ul 
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14 II l al «ri*t<l 

.1886 ^Lc ^LujI^-o (sS*-* ^^-jLx-oa^JI jjUH Jj^c. 











































Ll^I (Jtillnl 


djjLi. ^ .oL^>JL4Ji iJjU <W ^ j u chlorine j>£-ii 

.jL^jJI^ olhj^Ail ^ £_UII ^ 


Jj K 11 iLjjJI 4jLi.ll 



r 

djuijuj a jlaj 

\ 


Cl 

>jJI 


17 

^jjJI jjaJI 


35.453 

iJjjJI 4-OS-ll 


101 — 

jUjjJI ilaij 


4_jj_u 4_^jj 35- 

jLJjUI ^JoAj 


0.003 

^Q£JI 


jjjiii ,ji ,rri<;i 

Carl J-j-i ^ I (j I j (_s— - 1 ^ ~^ " jj ^ ^' 4 ^ 

jjKii ^ jij .1774 iiu, Wilhelm Scheele 
muriatic acid (hydrogen chloride acid) 4 L>jjjjJUI l _>^'-=“- 
&Jl .manganese dioxide .u^l ^LH. 

j_'.^J I (_gjj K Wl f- \ _' ^Jlx. J'^' )< ' Jjl^l 



1810 aa-. Sir Humphrey Davy ^L.j 

































jj} K II o La I j \ ^ m 11 
• ^-L La &J_aJaJI jjJSJI d> L-o I J^JLuj I -a r,.'! 

.aLa^II # 

. A_^. I a <aj 11 ^ ^ I *Lo 4 >Cu 0 

.bleach ^^nii 

CjI—1__'» ■ -~ # 

*-jj ) 'Ar jjj-LUI 

methylene ^ 

.chloride 
-ujj-LS j_j |jj chloroform 
.carbon tetrachloride 

4 J 1^ - ftl l -J—II —o ^ *. - ^ # 

Cllj r ^ ~kl l olj— J—l —gj olj— g_ ta^JI j 

cjIj^aJI^ o I—j !~a JI «# 

.propellants 


JJ-ISJI 

^1 JU jjJIJI • 

. 4_l-o j^u_uJ I _\ r, i 0 

.A_c jV <L^JaIj ^ j # 

jlll *l^$JI ^ jA_LLa • 

hydrogen ^jj^JI s^jJS j>l£JI JL^ • 

.j^Jllo Jol* J^Uij chloride 

.^LJI ^ Jj|_5 • 

o-» J>-LO • 

<lcLi3 *LJI jjJ£ j hypochlorous acid 

.pLqJI j_-o 

J- > J ft j J-S L\ \ • 

j>^JI hypochlorite 

I I d)LLo ^yO JjLi (Jj) 1 A 

°ljj-l^j ^.j_j jj_^JI j_ijj_LS g-^- 0 J-^ J • 
6-° Jj-L^ £--* JjJ^JI J^LLLa ^^_aJ j^n \I 

j)<^>I) oLLa 


j^J^J I £ IJ \ *t Ml I 

J^UI ^ ^ jIaj jlj^l ^ jjXII ^AA 

^-aI A-a 1 * f> * JI 6 J-A Ja_j^ .i_>Ij-aJI J ^ II \K ^| pLaJLa 

^LjjLo l $ \c ^JlA O-A-^. ‘A-jj>Li^ v^ll CjLcLl^aJI oLlLaJI 

<0L j^JiJIj ( NaOH j^i^>II oLLo La_a ^l \ ^"... Vi l" j> 

■H2o^jjJfJI jlij 














































a qU'la o^-fil -> j <J"j 


ijjjJI 4 i ij-JI 



o^^Ji ^jju ^ui J( ,Vi» ii y> bromine 

^uaxJI .ASjiU) djlj-^ A-a^jJ ^ ^jLuj 

a-IjU- oJIUI 

j ^<i i ^ diLiu^t j^AJj <dj»_ulaJI ^a j\3^* j*>H} 

^cja-vaII jjAui 2^4i -Aj <)«^fc !iUI jI^aJI jA 

jaoLaxII ^j^jJI J^A-aJI oLt^A^A jA 17 


r 

4JLJjj-u Sj t 

A 


Br 

>J-" 


35 

^jiJI j^xJI 


79.904 

ijjjJI iiiSJI 


<Uj-la <L^jJ 7— 

jLijjJI 4laaj 


dLi j ^ wL^jJ 58 

jUJJUl 4-bAj 


V/? j > 31 

iiQSJI 















IJ J < -O ill frL .O JJLJ 




. < aj LLl I * j a -»■ 11 ^Jl (_j-“-; (JjL“ 

^iij ether 11 

.carbon tetrachloride ^^IJl j->Uj alcohol 
f j>?-ll ^ J _' ^ r u ~i ^1 f-LJI j_o j_>jJI J_c.l_i_j uSj-* 

hypobromous 3 j_oj^aJI hydrobromic acid 

.acid 

(jjLx-all *_a J^Lkaj 4_jl _\^Jl ^JiLiill j.^\c ^^jjjJI 

.fjjjVLJIj LikUs iUI 

j l -v a ' 1 Jjj.i^. ^^auiLjjaJI £—o <Lkl_4j 


j»i^-ll £>. 

^ \ II aLj_o |~.J i jkj^jJI ^ JJ 

.sodium bromide (NaBr) +jjj j^JI j :Jia 

^3J-i lT^ 1 Jj-^ 

■ Br (-) fjj+JI ^ ^ 

IjjaJI J^^LU| dll jJ A \ ^jlj 

2Br (■) + Cl 2 Br 2 + 2CI (-) 





v ,41 uiVsl 

^jl^L_»l ^j>1 l ar,.~<l 

Jerome ^j^.Jl jVl_* ^ 

aJluj j<^>\c. aj>B alard 

.jjXJI ^ 1826 



jijjjJI o La l J \ "i < u l 

:^_L Lo SjjjaJI a^aJI oLoIjiiklujI (J-oiiij 


— J* ^jj_J! ^ j A. 1 .ajj 

flame ^ 1 I I J^Jl 

.retardant materials 

.jlaVI jk Jw> JI jk- K'w a J 

cJ-U-A-O ^ \tS*» ^I ^ JjkJLuuA 

. L**J I^jLUJ^J 1^ d) 1—S I 


ol—d-o-C A_a^_-o O I J^LLuj I aJ # 

jb*-ll j-llil _>aj^lJI 

. Ufl\ IIJ ^jJLAjiaJI 

jAa > j_L-u<a dLlj-^ j^J ^ ixij • 
.A x u^*> VI 



.k_j^x*JI pLo ^^JLuj-a ,JU1 ftj > ' ^A 
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f.\ II lln I 



4JLJ^ yuu djlaj 


1 

>>!• 

53 

^yjjJI Ji*JI 

126.904 

: ijjjJI iiiSJI 

4 -»joa 4 -^j J 1 1 3.5 

: jUjjJI 

j 1834 

: jLjJJlJI aUa\ 

4.94 

: iiQSJI 


V ^L.j a j<■ j-uai^ iodine jj_ui 

f- 

JiLil <oUii a^JL$JI tLLLc. ^Jl ^ A ~* *„* 

^j_Lt I j uni jjLj <u£J^ pi 

* ^ •* * * 

f.L& ^a 4 * jihl l ^a 3^3 c^j ^ 1 

•o^Ufj oljJaJI 



j£jJI 

^ Q 

.4_flj^JJ j^-ujI j.^\c # 

.<Ula 1 olj A_iL-o SjLa • 
j Q^I Vj) l^k 0 l_ilaJL^> *LJI leam * ( J5l£u_> • 

.6j^.lj <J • 

aluminum j * VI * j < ^ j_a ^_o j^_jJI ^J_cl__a_i_j # 

j\c cjLoj<^> 11 ^ju l ^IfLLuo hydroxide 


J^-l-U 4 -Jj jJI wuj_JI 


































j^aJI ciLbua£l 

Bernard Courtois IjL>_>* <^-4> iiu:£l 

\l_£ 1811 4—i-uj jj j ii 

'—*-^J— 0 i J ' ' -- 

1 Ti«r VI J1_<a 

j .kelp ^ \ 11 

t- 

j i Jl >^)1 Lc.l jcJLx 


±>£JI 


u-» c^U* 

A_L-> J, X aII frl 1 Hi VI ^ I C 
jj j II ^L5L-£u-o a—*—II 



fjA ^jSwtliJ 

.<U) % v n piiuc.Vi 


j^jJI p La 1 j Vu J 

jfl U J^_J! 

.jj I o I \ \ ^js 

J V c l 0^ 11 j A 4 \VI AxlxuS ^Js 

SjKU-ii i j^<ll reagent L_aiul££ j^Jl 

.ALj_L*JI oLxjLoj Lj~l^ 111 oLu IX> ^'-Ljun ^ j^-jl -uA 


? Jj_L^j <4 3 Lj_Jo A ~i u*i 

.j^kJI iodoform 

.oL^I j 1 i_ c 1 c ^ ^LxUI £_L ^\[ j ^jA\ >_sLuAj 

^jlII •> 1 * a ! 1 a_i_L_i_j k_j J i "v ol—^ j)^ ^ j^_iJI iJLt\ 

.jrii 11 aLj-o jl jx.J ^Js J-ojLLluj 




?^X-Lu cJii? 

j^aJI jaLLaj j^.1 jjtj <131 —j^aJI ^ j^JLuij 

p ^ 

A V c J \ll SjjlJI ^j-^alj-ol ^^Lc, * A- 3 Lcua 1 I 



J^jJI ^lj \ uul 

■ ill <_j lII lCVI jlJJ-JI ^j-lc J j)«^>^kl l ^2 a • 

/^-s 11 jj 1^^ A tj 'n. > 11 i_j 1 L C. I ^Lo I d 1^-* ® 

p LuaC V I (J.CU3LJ ! ^ JJxu l_A I o Laa jA^ J ^ J} ixJ I—*^aJ I jjJ^J 

.,UI^ 

■“^ fA • 

: J^aJI jj_aaa_S p^j-aJI C-UjA^JI 


j A ^ ^ j j ^ \ 4 \ aII J_A_OO^I ^_Jll 1 1 £_A gjl Jl 


210 +Mn0 2 +H( + > * Mn< 2 >+2H 2 0 + l 2 
































cjijLt > noble gases a \ r \\\ cjtjuui 
>18 ^ ^ inert gases 

M * p 

4 a^a a JLi LjUa.1 >>9 

.helium ^1$ h iwji oijuui .0 

krypton .argon neon 

.xenon 




Ne 


6UL-Jj-uu »> « 


Xn 

Kr 

Ar 

54 

36 

18 

131.30 

83.80 

39.95 

-111.7° 

-157.36° 

-189.3° 

-108.3° 

-152.9° 

-185.86' 

5.8971 

3.64 

1.784 


Ne 

He 

>^ JI 

10 

2 

^jUI JJ*JI 

20.17 

4.002602 

iijjjl il£JI 

-248.6° 

-272.2° 

jj)jLijjJI 

-245.92° 

268.9° 

4-^jj) jl i lx 11 dU$\ 

0.89994 

0.178 

3 ^uj/^I jL iaL&JI 
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oL&i j Vi 



4-UxUI oljl-jL-H 

1 \ \,,, \ A if 1 Q \ a j \f ^ 

Sjl ixi\. ^1 _ u^u\ a his • 

A . ^aA. V -A ^Lilc l=il_Ll 4J • 
.A_S^iJI Sjlj-^ jLc- • 

aJjjlUI oiji-*-ii ^LUI 

^ vUi l jUJI aJLlJ 'I gJilj ® 

jjU S —i aIj) -H Ajl_tul^ {J-A ^j J) A 1 1 1 • 

.fractional distillation 

^aIsAiJLj aI^-II <j-a ^j^C-jVI £C-H-> • 

^ '•v. 1 1 \ t-> Q 11 1 \ ^J1 «/« aII f. ^ II l_»l_fi_j ? y \ ij ® 

\U> Q*t 11 t ^^-“^-^1 ^ 1^-11 I—»l-ii-A cJ-° On 5 "^ 0 ^^ ® 



,^_>M ,^>^a 1I A jl a ^ ^. J) J 1 ^—II ^J-^-I-uj-J 

^ U l v^ll * .superconductors a_liUJI 

o'I^j^JI « \ .^l^Jjl ol >L c j .airships 
.semiconductors aU^VI LoUJ 

^ j j Q H II pi—ol ^ ts> ^ j) \ \ I I • 

.discharge tubes 

(■ 

uULl^S ^ f 

* ^ *1_L^~<JI A^j-^ jl- * 


If* 

^ ~ 1 1 £C___J__jl_I^>^vll t 4 1 *\ ~v 

^ya A^jJ Vsl Cj J 

\f.\ 

«- |H 

J* * J-* jL*-^ aj-^jj-' 1 

< 1 > _'j * < H yr 1 l\ . ^ aII 

A_ 0 J_-II-uxaII 


.projectors oLLil-^JI 
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dw^ll 





uranium ^^jij^jji 
.4_JL11jVI jjL».AJI d „'*„* 1 4 l... I... II ^J| 

, \ 4 i 4 < i*« 4 4 1 1 C 


IJJa J£Jj ^j-Lt j-a.^j jjLi jjj-A 

uraninite pitchblende 

j^QxJi jaji .carnotite 

^ff» Ji^ 1 ^ LAj^'i 


• Ujj CjLaIjJLLujI 

5wUj-*J! oLcl,.\\^,i.,VI 

. L^. jJ I A_c l_*_u<a # 

Ljj^UI oUli^JI ^ fissionable material ^j iu,vJ $jL> • 


^j-ijl j^jJI ^JLJaj£I 

iiu, J<L^ ^M. H. Klaproth -A . ^ l &Ui I 

.1842 iiu, E. M. Peligot ja*Us .1 4-l> ,1789 


-jjjjJI A_flliaJI CiLlaa^a >k, 


1 





































9^!*; cis> 

| iioiLJI ^ oiil^Jl j^>L1aJI 

| ^aJbjj .actinide family ilslsJL; 

1 ^ \1 \C I \c A. J j J V I AjjlLxJ! 

.103-90 /\xj <L>jjJI 


4JLJjxu Sjlan 


u 

>j-i> 

92 

^jjJI jjjUI 

238.03 

4jjjJI iliSJI 

4-pkjj 1132.3 

jUjjJI aJo^u 

4-^jj 3818 

jLJJlJI 4iaij 

3 Wfl>19.05 

iaQSJI 


^lj 

ojjVI » Vjl jlfi ^JLxj-1 

.uranyl nitrates J^l jj-JI 

J_l_LU^I 1-J Ll_j V (J_j_» IJ 1 JU-UAJ —2 

.uranium dioxide ^^>1j^JI 


•6>^* i_r“^ o'* 3 -* • 

. j r*j 11 j 3 jloU (J-jt-5 • 


j) ^U31-0 ^ • 

.XVI< ^jLx-o MJ! ^ ^LJI £_-o J^Lalj • 

. O 1 V t -V 1 ^ 11 ^ 1 ^ 


4-Jjj-H 4 \ \ \ It 








































^alU 


^^±9 Ci*i£X j* CiL&jA ^ hydrocarbons oL^jS^a^ji 

^jLi.i lajijj oij 0,9^ O' ^'-*>tA9j‘ i 4- L1 0^*i ^^9-^A9J‘4 J, u* ^ j^sji oijj Jat 

uh£-M ^b^ 1 v>h ^hh c^-*' o^Us^Ji jjz owaj double bonded ^Gj j single bonded 
.propane ethane jLLjVij .methane jii^di JajijUi 

.hexane .pentane jGidij .butane 


II J <A. 1 1 AjJI qUaJ-*j^JjJ^ II 



^ J 1 


-AjJI CaLaj_>j_£jjJ_£__1I 

i^jk*JI j aliphatic 
jU ^ Ua aromatic 

U-» 

J J^J U* ^ » J 
j—Aj—j—A—II CjI -i—I—CA. 

.benzene rings 

l-^- 0 uj-^ tjl 


A_ijJa_sJI CaI— ij-»j^jjJ-$JI Lai .^^aJLaJI pLa 1 V 4 a v t. 


^LST* 


ChLH-H’ 


.4_XjI_IL!Lo 4_^j Jj-a ZAuAuu l ^ *m \ L^g.j a L v >j~ jj_>j!^ caIj j ■-*«.« ^j j"v** 





^ ij , x } « " «■« > CjLaJjaJI 6 j jjuLaJI 4 j j U ^ II jjLi jj 'fl II ^ 

. 11 ^j_3 4 t ^ -v 111 jj \1 *\ .".. . 11 jla 1 \ 

4jt iXUAjI .JjL-AJAj<JjJ^ II 

^ saturated hydrocarbons Jl • 

UJ-JJ^ ^jlj^ S^aJj <lL^j CaLj->j£ jjXA 

.L^_j_a SjjL^JLaJI 

£j jj <jJ-l£ J^ cl>rH 6-^-lj ‘Lu-aj L^bf La5^ • 

4 _L^ 5 J (jl c£jiJ 6J j 4 -J jl 6j jJ (3 ^-oj V • 



• 4 a. > r < i.aJ I Ca Lj_jj!^jj Li ^... |jj .1 ^ ...a > > 

^jJjL_a_> (J-C.I —a_> 4- x \ u .i r>l l Ca La j_a j_^ j j ,A II ^_t-taA^_A • 

.substitution reaction 

.alkanes obLUVL ajuJ^JI oL^aj^jj^I • 

t ^LcLLj J_al 4 3 1 v h. J l caLajj. \ p II • 

.Sja^ jJI covalent bonds i^L^VI oM^jJI 

A<ljj < » U U. J I • 

. 4 X \ u t O !^bl I l**j 1_A J_i j^ J j \ ^ 11 (J-O 



<JX.Llj 4_X i. I i a oLjjJjSljj J_A 


J^£JI 

CaIj j J^-a CaIj jJI Jj—a 4_a_l_l^-a CaI—C j o jl j .^>1 \ r ^ ^ 

oiUU. oLilUVI ^.a 

.acids ^ j^Jlj alcohols <j* Sjjj^ 

j c -£~ ^ a _i I j ^ ‘x 1 1 jI^aJI 

jl) JaJI ,(j^jj£JI Sjjj a a./ill/i OH- jf 

o^«JI jl) ^jjJI j ethanoic acid (^LlVI u a^^i i 
.COOH o^Lu^jUI iLuaj butanoic acid (<^^^11 
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i 



oL->L£JYl 

,d>l3l^JVI A_1 jLc f\ Jjl j-Aj <dl3^jJjjdJI laxo-il j-A ^Lxa-aJI 
j-Jj SdJj Ojo^ *j3 ‘CH 4 ^-A <Uax^JIj 

Jj .6-U^j A_i^L$aJ d>}b-^J-* Sj3a 

jj}j op. < JJJb ^lilxJlj 3M>^b cjL^ja ^ 

( ^S ^ j-o j^jjj^JIj oj-»j^ olj3 

.C 2 H 6 <^>f^JjdA olj3 4_1 ujj ‘UJ-?J^ L^j3 I^LLjVI 

.C 3 H 8 i^jS^jjSA dJ j3 JLajj <<jJ"L>^ oljj 0^3 

* 

.C 4 H 10 < 3 ^jj-^a olj3 <0 j-l£ °L>^ £-?J : u^J-^^ 
.C 5 H 12 6j3 6^3j1j <0j-l£ ; (jLl3_JI 

.CeH 14 < J±*.jj±Jt> Sj j Sji^ j->jfj ‘u>l£ olj3 cw 


j^ljUl 

cLusU ^^a.1 j-a> isomerism (^jUaiJI 

o' dj-!j£ O^i 

^ ^ 4 a--v s\ \ ^ I ^ 1 a ^ \ 1 n, 1 a 4 \ \ a ^ jd>13 d>^ 

dJ V " ^, 1 J[ j—ol j_-L_ll .a \ \ j *S ^njl A. X \ <^ J1 du ^ 

d>l3 d>Li£ ja II j .A klli^Q A \ * \ \ l r> d)Li£^JI 

.isomers dLcjL^JL a^U^lJI a_x 1 » 3 ^JI aj^^JI 


1 .^v JI 



2 ^jL-^JI 




a l~l a**ia II Juj^uJI 

A_la l_-£LJ_aJ I «<« <*-» H \ V S^JLJ JjUJ ^i-WJ ^ 

\ q \ » . ah — ^lII d»L^j-^ll Li-fij homologous series 

, al"A. .A_^_>lidLo A_j3l_i-a_i^ J-J <lI3Lcijla1I J-uj^LuJJj 

dp> 3>-^ ' * o ,d ^ x i o* * ' , Ai ' <<u -^ ^ ce-^>^ J-^ 

.Ia^Ia ^3 6 J J-^ Ja\\ CH 2 A-C J ^ ^ 1 aq\*U^ 





ajljJIa MJI 

unsaturated hydrocarbons ajl^-o MJI dl3^j£jjjfJI • 
double a^ jj^o a-oaLxxi-o a_L^j <sj^ ^ ls-^ 

triple covalent A_pMa laL^ <1^j jl covalent bond 

l ^ \ q dlj3 ^jlj bond 

J-A^l Jjr. ^ A ^P xj aI I oL3j-}j^jJ 4-1J LfiiLkj • 

.Sjj^j-aII dl j3_j d> *)L^j d)lj3 

addition ^ J^lia Jl iUI d>L>>o£jjdJI • 

.reaction 

alkenes oi \ } <S\ 0 ^ 6* ^ ^ 6^ • 

,a_i3^Lj j| 5_i3Li3 o!^Jl Liij alkynes dL^LUl J 

_« t »>« > V r l Oi J^l A x \ tuA iUI d>L3j_Jj$jj jJI b-o 5 jLcj • 

. A_lj U3J1^ 4. \ \ t \ ^ 11 d> 1 

oljj 1 ^ Jil J»At * »;''^ ii-ll • 
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AjJ-lLixuVI 

^ H H H 

^ acetylene : u&\ 

* 

ij3-^-i3 *oLj^-ijjj_$_lI 

tb 4 j^ 1 i' £jj j - L , , J 1 1 1 ^ 1 

^ X t ^ 11j) .^LijMj O M i^r>^ \ 1 ^ m < 1 a *a J, ^ Vi 

-O2H2 (j\ 1 \"\jmMJ t a 4< 11 


r 




3 jia-J 


"x 


C2H2 

^uj.u ^jj 80.8 - 

5 -j^jla jj 84 - 


jLjjjJI 4iaij 
jLJJUl dJaiLj 


llnI 




.ethanol ^J^_»La_»VI ^^~ 1 ~% # 

.j l_x^JI £-ia_fiJ ^ Ij \ ini *)l L_i ^ 1 ^ H ^^ *>... > 0 

vinyl chloride J- > ii <l l jjjjJS ^l^illj <jjLa^j£JI jl^aJI ^4 jjjaJI. ._■<[^5 ; ' ' ^ *■ '~- ~■■■ ■ • 

.polyvinyl chloride (PVC) J^l jj*UI monomer 
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jj Ij MiuVl L y^\^. 

. JLxIujMJ ,J_iL 5 j (jjJJI jLc • 

. aJ j) A^Jilj ^ j • 

.6j!j_^ jMlalj 6j«-^»l-Vc t s K S~» VI (J-LaJi (_£ • 

.pi^JL A_^.lj^Lol J iC W iaaajVI • 

" * * t. 

4 t ^ 11 * 4 0 j ~v \ \ r 1 i *Q 1 . A \ \ I I p^, i I v~ v “ Vl • 

.pl^Jl l j-o A i I 

^ I A , A <5 U K 4 4 \ J * A 11 J ,^sl \ » II jA< \ £_Xi \ 1 J ^ J IJJ VI J J • 
acetylides ol^Li^Vl J<^ J ^^»jj^JI jl ^l^JJI 

.^a^.^^J^JI Cjlj J ^jjLxaII 6 j-A 





jj 1 m jiiiVl ^Lul 
:A_JLlll J^jl^iaJI ^yd ^Li 2 I £ Lij[ (3^-^ 

^‘..U *CII w pL 4 I 

CaC 2 + H 2 0 m HCCH + Ca 0 

j+c. ojijZjj -^- ll 

.,./s VI jl f-l ^JL> ^LLloJJ j^jj^JI jljJ^-VI 

2CH 4 + O 2 *• 2C0 + 2H 2 
1773 degK 2CH 4 +■ HCCH + 3H 2 


jlc ^j-S 0 -o4^JLujI A_j ^k.Lla 

■ fii n 11 ^>UI £-l_l_>l ^iLixuuVI 


j * lj~- j..-Vl al .r.~!<l 


Edmond j^jI 



1836 iiu. j_.u-_.- Vi Davy 

rr * 

,_\ \ . \-vll a 11 :A>j|_A 

new 

.carburet of hydrogen 

jlcl 1860 a _j_ uj ^j 

-^j-i-ll ^1 \ a \ ^ . I I 

J-Lj-Jj—} -O 

Marcellin Berthelot 

i ~ i us *^l c_$ 1 — tu"\ *NI 

A a kjj\ 5 ! U cl (_£ j_JI ^_Aj 


J) lj (j ^U-ujjL a 
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u ..IU 


I d ' tl jaX II a 4 i.^.! 

H 


C C 


H! 


C 

H 


H 


Lh^l 

(> wiJLLj benzene ^jjidi 

.jjJLX^jSA Clljj iluJ^ Clljj 4-iuJ 

4-jJu <LLuiui£ ■ ^ *4 ^ 

Ui-Jj-^ *J>-> J-^H J "< i <4 j 3 I ^ 





r 

^JJLJjjlU . >jlsL1 

"\ 


CeHe 

>j-ll 


i-l^XA jJ 5.5 



jj 80.4 

jLJJUl iki: 


3 jkui/^ 0.8765 > \ : 

iiQSJI 


4 m 





l jh|| 

, 
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o La I I 

drycleaning ^iUJI . o : U\~i i ^ • 

.d>h 11^ d>1^ cl Q 9 ll^p AJlajl^sVI 4 c l t .^s # 

.d)L j^lj 1 ^ Jal lr> a 11 ^ 1 ^ aJ 1 _^. A ic 1 \ Sjl—• 

A_j^L^JL 1 I A_j L^-uj I j *v * 11 ^UUJ I ^ .kUI £_-0 d> 1 ^ l Lmll ® 

.benzol (^jjUJI jl ^^IaJI 

sodium ^jj> t <~\II cj I i\ ixa"\ \ \j \ \ 11 ^ i c ^ ~ t —1 

.L^_io .. i iuAi ^ l A_ijl-^-ll Ijj<^>ll ^-o benzoate 



ij-L^s ^j-tc phenol ^n s^J ti^LA-di (J^^j cdJj^—2 

.I *LpjiJI 


H 


^JjJLlJI ^Lcul^l 

Michael Faraday ^jIjU Jl^Lo c 4^<:i 

.v— 5 .1 ^JL*JI a jlc. ^\L\ jJa^ .1 825 aJljuj *II 

^1 A. W. von Hoffmann ^ 

oL>^ ^ A^dZi^l Jl 



(jj-fl.»—s .1 






.^j^JJI -1C ^JjUtu 



S-iL^aVI Cyij I'll ( _^ijJLlll (_£ J^j 

.leukemia ^Jl 0 a i .a., i 

,5J^_iaq A_ilaAj A "tlj aJ 
■ J ^ LJU^ ^ I ^ I * ■ ' ■ ' ■ U Jj 1 ^ j J " ^ ' 

2C 6 H 6 + 150 2 -► 12C0 2 + 6 H 2 O 
jic introbenzene ^_Jl_L_J 

J j £—o j-a 1 I O J j V I £-0 A i-irfc. 

.^j ^ K 333 A^2k.jj j\c duj-A^JI 




NO 



+ hono 2 


h 2 so 4 , 

< 333 K 



+ h 2 o 


ChO 1 ? 






































♦ ^ 

4 4 




5jj jaj r/0.03 LluiI* ^i^ji carbon dioxide j u 

^J!iUUI (^a J jul^l ^Ljj jlx. J Ik I jj m^Vl (jA jjj <5ia_lJj^ < tjA 3j^lj 

^ J J' ^ * 11 J '3- a -l* a ^.a ii j^^jl .oLjIj)j ^JI^ oLjLlUI ju 4 m I ■* ^ _«"«< 


- — N 

JJutftl ^jQU <Ujl \ A II au/> 11 

o = c = o 

116.3 p.m. 

_ J 

J_3uc.i£1 ^jLu - ^1 ,li~a<\ 

Jan Baptista van o^Li 1 1 ■«> i .L. ^L. > ai^i£l 
.1630 iiu, *I^JI ^ o^j^I Helmut 


,4_ijL£jjJI JjI jJ^ 11 4 ^ j" 1 j Q*j A ^ "' IIj 


6Lx_Jjjjj Sjiij 


co 2 

<La. j j 78- 


>>!• 
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J J uu\ I ^jLIj A_jlj)Uiijl 


^jLu t Qjl 

C(s) + 02 (g) ^ 002 (g) + heat 






Sjl^ 


C 6 Hi206(aq) 


■.j^uJ\ 

2 C 2 H 5 OH(l) + 2C0 2 (g) + heat 

JjjVI 


CaC03(s) ^ 

Cj L> 6 j 

^ j) _i < U *\ 1 1 


cr^- s jb^l • 

CaO(s) + 002(g) 




^j)j in IL^Jl jjI 


. 6 J J-A.a1 1 A-LJJJLaJI A^Jljl-O • 

CaC0 3 + 2HCI -► CaCI 2 + H 2 0 + C0 2 




£ C_i MxJI jIj^IujL J-i-u^l ^J>l_AA 

Sj-aLIs 1 * * ■“* a 

.greenhouse effect Jl 


jjui^l yLu qLa!j\ 7 ujuI 

~ t- 

:L$_Lo 6 Jj J£. Cj LoI j^JLuI j^l ^llil 

* 

.Aa ^kl l ^ U>L>^ ^Lia • 

^ ^1 photosynthesis ^j^kJI J^^ll a>Lc. ^ j£^ 

. A * J ill 11 6 Jj^.J-a 1I A_J j-C Vl A_c L.idur> l 

6 Jj-A-O SjLa£ ^I^aaJI ^LaJal _U_lu£I ^IIj ^• 


. Ja^JI ol V*U* ^ aJMUIj a^IjjOa dJ j j refrigerant 
^_a j urea a_c l \<^> ,.u I ^jLIj ^ 

. A aII 6 JAui V I Ji ^ I 




j- u uSI 

* 

^ . A 6 jLkj A_kj_Li. <L^-jlj I Jam^I ^_il_lil • 

.acetone ^y>_iu,Vlj ethanol Jyli>)nj *LJl • 

XUJ J a ~k Vl (jj-l-ll 3jj^l 1 _ ) u-a_ujl jl_i_C. jjj J j ^ • 


, 4 _k ■ A ■-. ~k I 1 4 ~ < J V U 

carbonic acid >j.■■ < 'i yiLij ^ Tm • 

.^LcILj 4"iI t _u_c 

CO 2 + H 2 O ■* H 2 CO 3 

Loji*. bicarbonates (obolbJUk. • 

. - 1 ' _i j, I a 1 1 £_a J \ 

CO 2 + NaOH ^ NaHCOs 




t- 


ijU:i 


Jji<^> 11 —* j) > 

carbonates olbJSL^. • 


I I 'J --i^ I ^ JJ 111 U I J J f l£ <ha l_uj I 

Na20(s) + 002(g) ^ Na 2 C 03 (s) 

^-JJ J-^ll 'J ".^1 -'J ikJ*S I Jj) 1 k~> 1 1 • 



.A_}jl_i_ll kJLil—; jj-uj-aJI \x>ll Jj-uu^l ^LLJ 
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1 '.XH 



P P 


:W 


V 


Sjj ui-iLLi <4 _la^uJI jjUi jU carbon monoxide jj,>.<;! j^i 

f- (■ (. 

J^liLlI ^ J jm^ l jy dj jj (j^ dJ^l$ 

■ Ciljl imi II ^ £ M u^a II 

JjI ^Qjl 

p 

•clA^I clH^ 1 L5-^ 0>O^ - L W u < ^ jL^I • 


Ajljjxu Sjla-j 

CO 


C_JJ_LA OkjJ 1 99- 
<Li^±a j 91.5- 
3 ^/£ 1.25 


>j J) 
jLljjJI 4 -kiiLi 

j li 1X II ^LLiiLl 
5iL±UI 


5 jL>^ 


^1 



C0 2 + C ■* 2CO 

* 

2_a oxalic acid dJL-S/VI jL^I • 


COOH + (H 2 SO 4 ) (I) ■* H 2 0+C02(g)+C0(g)+(H 2 S04) (I) 

*Lo j jI ^jLIj 'j ..x i Jjl 

COOH ^ 1^1 o^ai 0^1 


r 


(■ (■ ^ 


j JjY 4 jM jo j*s II <Lx_i.uaJ 


: C 


O: 

—► 


12.8 pm 


j^^iSLIl <k^l M formic acid aa*w 


I I ~ ' 1 I J A -N. 

H 2 S 04 

HCOOH(I) ■*• H 2 0(l)+C0(g) 


‘ QjC"." # 
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Jjl ^iLcujkSkl 

jj*&\ Jjl ^ ^ Lassone ^JUJl 

.lilj^JI j^2»_a £_a frLjj^jill '_-...<! ... I /> '\r 1776 . '-■■ a 

U -'7 " ‘ ^ L? u>!j^ ^ <U^sj t> Jjl 

\ \ * -A ^ fWL, ^*KiVI WUI o»-£ 

. 1800 ^ William Cumberland Kruikshank 


J \ < a^ i Jjl qLaI J \ 1, i.ul 
^ CjLolj^ml ,.\ JjV 


J J A_j^_t^^C MJ 1 ^ I A_lj 1 i a 11 ^ l \ \ ^ i | A-C. 1 > < 0 

oLajjij .methyl alcohol (^^11 ^ 3J ) J_i_l_^J| 

.phosgene jAJlj .sodium formate ^jj^JI 

•£-^lj c 3 ^* ( 3 -^ J j^j^ ^• 
.JjjLa-aJI jj-l jiiJLujI J-oL*i£ ^ • 


u>U^i Jjl 


.JLsJLuj^U JjU J 3l“^lj A_^JlljJI J£. jLc 

. M-i-Ls * I j^J I <J-a *• I 

.*LJI^ JiU:VI J.J5 

. 4 _jua j_^xuJ I M ■ J “ ■ 

•^lj-f-ll 3 J ~ v J LoXlC J^JjSLII AXi-u^l ^JiLlj ?r ~ \ j 

-^JJ-^ O^-D^l - Li i-u ^ l Jjl 7f-~i\\ 

• ^Clll ^- ~^ - Q I l^g ^u- a «l i 1 1 aj ) 1 ^1 ^ i I 

CO(g) + Cl 2 (g) * COCI 2 (g) 

- '■i ' "^ Jjl JJ^ i> jia-» -iJjjJS 

( 0 -~» 


metallic 


4_i_>j-*-aJI Cj M-aj j_>jilI ' _■ ■■■^1 Jjl J *C r.._> 

,<ii>.LJl ^jLs^JI jji Ui . ^l l 0^3 jj^u carbonyls 

356° 

Ni + 4C0 «* Ni(CO ) 4 

JSaill 


























u ..., f ^ methanol 

* ^ * 

J_u_lJI Jj ^ j^ujb Lu ^ jl i-JjjLjj) I I 

j^JLL^Jtj .methyl alcohol 

| ^ Vuu i$ 

a < il i a << II jl^&ll . _ 41 ~«ai a ^Qjl ^ 


r~ 

\ 

<Lj_i1 j <i j*s II 


H 

H 


/ 

^•c— 

O 

/ 

H 

V_ 

J 




r~ 

4JLJjjjU 3 jJaj 

a 


CH 3 OH 



i-J^JLA <L^j J 97- 

(jUjiJI ilaSu 


2u^JL& 4-2ljJ 65 

jLdJUl 4iaiL> 


j ^1 jXr 0.8 

iil±UI 




















J j \[ ~ t a 11 

:^_L l a\ ft ^ 


^ ^ fr- 


jL 


, d> 1 1 .u i | 


oAO'-*-' <H-* 


.Cl) 1 ^)^ j«“ 11 


->✓ » 

. Jj L^_i jJ Lo j^a! I A_cLL-£> 

A_cl_j_t-sa ^ A_11_:*. 6jl_o 

. A x v i^» VI j oL-jL-AjJI 


£ l_) IJ frl 1 A \ ^ 11 ^JLc ^1 is 

Robert Jjj-> oj-jjj ^Lkj^JI 
Jj *»' ~ _> J j » ; Boyle 
.1661 




3 * 


.£<: ^-aJlJI <JjLo J^_)^ < 4 -^q^.AiaJI JjjJli J^Ll_uaJI 

.SUjJIj ajIJI 

* 1 


J ^jLLuJI 

. 9U I uXC ^J_) L_uj ® 

.^Lc. jV a, * A ^ p > 1^ aJ # 

.A_jj)i,A*II oLi-)^JIj ^Ij^LaVI j_) jiu • 

3>^j .jL^aJIj jj ^ 1 li Jl £_Ui_j • 

£ p 

^a.Li. jjjl i_i _i ^ L 


2 CH 3 OH + 30 2 -► 2C0 2 + 4H 2 0 


l \ i £_a j.u^Llj jj L^_i jJ Lo I j lx. J^iLliVl 

.^J)_i iu U J) ^ 11 pi i» '■<'^-1 jl oL-oj^>^ 


[ 0 ] 

CH 30 H -► CH 20 + H 20 

(J^_> Ula-o Jj L^_j jJ Lo j j-S 


JjM ~ ijJ\ ^Qjj 

ij I ,J^I ^ ^j±y uJ\ VI ^j-o j^-aj Jj_>LLla]I Lj_J ^JLj 

.^^a-JLc inX^> O ^j ji^-o ^ 5 -^ "I 2 A. ua-lj 


400° 

CO + 2 H 2 ■* CH3OH 
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j^iLLVl 

ethanol j^LLVi 
ethyl j^Vi « LAji v_i ijajj 
^ aui Jj)^iij alcohol 
^ ^3-UaJI 

U I C a c l \ II ^ £_ujl^ Jjl U ~i 

(> #95 4- um1j J-£_^ 

jJt-ij ,f.LaJI t> X5^ 

/95 jLix. Jj ii» 


J^jLaj^U A y[ \ a \<L II 4 .Xh/l 11 

H H 

H—C — C —O—H 
H H 

V_ J 


4JLJ JJJ. 3 ^3 

C2H50H 

<L^. j j 114 . 3 - 
*L}^la i-^jj 78.4 
0.789 




JjjiLxjVI 

. 1 J-C I S 1 I l—UJ % 

.A -£j A-^J>Ij Aj • 
. 4j^3>a II oVji^JIj pLaJI o fgj # 

3^1^.jj tj\ -^ Jlj jxui^l J^jLLjVI • 

■ > lJU< ^ ^ 1 r=-A^-A-c j_ix <_j-^. LLi 3 jJ| ^ 1 > 

C 2 H 5 OH + 30 2 * 2C0 2 + 3H 2 0 

^jLIj ^_c j^Lb Lojjlx jj La I jJ Llxuj I Jj^LajVI 3^-Lj • 
. ^_aJ I d)LiJLi-0^_i ^ I ^^-IjUjLjI CjLo^^^ 

[O] 


CH3CHO + H20 

\ tl \. \J1 \ <i« l 


C2H50H *• 

Jjj'-M 

jLc. 3 ' ^ j j <f 

^ £-» L-oJA£- 

2C2H5OH + 2 Na -► 2 C 2 H 5 ONa + H 2 
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. jj <*i~> a_UUw 


J^jQjVl qLa! jAmil 
jJI A-cl \<, uj^ VI ^ \.i. \ # 

•u j-l£^ ^ • 

oLS j-^-q ^ jl_i_JI j—o ^'jJ_^a1I Jj_»L 1_»VI ^,\ ^ ~i mij • 

.internal combustion engines ^^1 Jl 
.^j-L^IjJI j 1^2^ VI ^ aJsLLJI jJ jl] ^jJs^Luxjj • 

ethene ( Jx.l q*i \ J^-jUl-jVI ^-LiJ a-iLoc 

4 J r 1 t 1 1 C-> L-A-L^Jl] I j l A. il l 

C 2 H 4 + h 2 0 * C 2 H 50 H 


Jj^LLjVI Jj-*-? c£jL>-^ o-i ^L-uaII ^JLxJI 

■ur^ JjV 


I 


■ft 


a_s^^aJI ,n a!I oL>j£JI ^I j) ^ ^J^_»LijVI 
^Jj^Cll qLj^jjuaJI (j-0 I I 


6 Aj! 

j-IjuV alcoholic fermentation j^ii I 

. A_iaI jx. l^c V *1 ^ t VI 

C 12 H 22 O 11 + H 2 O ^ C 6 H 12 O 6 + C 6 H 12 O 6 

C 6 Hi 2 0 6 * 2 C 2 H 5 OH + 2 CO 2 

jL^j Ji=^l ^t>»l 


Jj^LaJ £• LlJ A-U^^ 











































g.1 ^ X II ^jullnl 



jLJjUI ^iaij 
iaQSJI 


ch 4 

j 182.5- 

4_jj_ia 4^jJ 162- 

3 ^/ ? l> 0.8765 (20) 




methane (jiltJi) jU^ui 

f. f- ~ 

(■ f- 

*l_ua£,l <oL-ij_»j_£jjj_$_JI 

jLLj.AU iLUj^JI 4i ji^Hj .^LiKjVl 

.SjjaIj £jj :j-a ^JLLj^ .CH 4 

ul-LOj j—a—Us U— j—ij—i < jAA^jj—A CjIj j 

> J* ^ .} <LaJ&LuxA 


" t^ll 4 \ \ \ \ A II 4 * \ 1 


H 


108.70 pm 


C "M H 

H ' V 


H 
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^xUlj ^jlll jx. jlL • 
. (J ill (J_i l_5 A lj i ^ Lxxi # 

.^UJI il*_L$ (J.^. ij • 
.*|^J| e_Lkl • 

* * 

<«-I^JI £_* J^Ulj 

J J I V *\.”.. .a l o t\r ^ 1 -v a > 1 > ^ > q 

.^Loll jL^jj 

CH 4 + 202 -► CO 2 + 2 H 2 O 


Jl ^Li^JI ^KJj; j_a pyrolysis ^jl^JI Jl.^ll • 

‘SjL^ Aj^lj., ^ A_JjVl 6j^l_lX. 

c_jLix 

CH4 + O2 ^ CO + H2 + H2O 

charbon • 

^ ^LiyJI SjjJ^ tetrachloride 



jGjaJI wJLuG^I 
Si\ u*\ II ^JUa_jVl > Q 1 1 i a r,.*t *C I 

^liyJI Alessandro Volta lilji 
(J[])-C j <a <s <1778j 1776 .1 \ ... 

jLc i pi -. .^ 11 

4 I I Cj\ — % —a.. \ *i ui^ll 

■<**£» 
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jLi IaJI qLaI J Wn\\ 

cjL&IaJI ^ Jj-s^ ajs j-^-i jJjJLl ^LLlaII ,,,j • 

.jL^h^I oGLa^_uj ^I <j}LiJI 

. A_j_C l \is~\ 11 A 1 U t a 11 CjL_lLoJl1I ^_S # 

.(liquid natural gas J^LJI ^a^JJI 3UJI JSL* • 

. ^x mUI I JaLla-aJJ filler £^JLo • 

.A-cLfUl jLi^jJJ AJLi-t^aVl • 

• A_l_>^^Vl 6 j A m VI A_»J ^1 SjL,jjLLill A r l \, 0 

* * 

.uj. .u^ Lukjl ^ -a " # 

.anesthetic j ^ ~< J XiX~\ u<J • 
a_jjL^_iJI o I j JjLi-JI ^ j ^ ~ ...j j • 



pH will ^Qjl 

:A_JLi!l AJLjiaJlj ^LLlaII lr 1 1 jC> • 

sodium acetate ^j^u^JI oliLuJ ^ /> u> * 1 a. ^ ^ ^ 

Jxujj JoLa jlali^l <_jj-ijl ljj 

.delivery tube , r ut^ ^ ^Lko z.a>.> 

.clamp stand • 

.J£JI Lx^ i^jajGVI < * ^ # 

jJcLaIjj -A-illc ijlj^. a^.jj jLli^VI i_)j-ijl • 

^^3 Jj ) < ^>l l d>lf-lo £—O ^ JS .^ 1^11 ^Lxuil 
:A_Jlill aJjLsuJI —\ v^<l l (JcLalJI 

Cao 

CH3 COO Na + NaOH ^ Na2 CO3 + CH 4 

A 

. o l£J I aJIj^I (Jx-UllII I j_A ^xjj 





























- u-ycn 



\ 


*LJI 

hydrogen chloride *uj>i£ 

ijaus <LjL*Jl <uJLi. 6* 

pLdl "k ^1 IaXj^sj 

.*LJL; hydrochloric acid 

j-t j j K I <UljLi^-^JI 


, 4 _i^js ^ ^ ' l j ^ j .(j^lll _1X. ^)l_C # 
,^\_aJI i VI jj-u*. 0 

g~i\j< JjjLijVI £_» o^?-jj-a$- 1I J £ -'-^i • 

, a/a^-.n joU ^ frLJlj .ethyl chloride J^jVI 
.zinc chloride t-L ^^iJI jjjjJS 

ZnCb 

C2H5OH + HCI * C2H5CI + H2O 

v...X I jl ^_o j j. aa JI »Loll j"j-° ® 

.ferrous chloride ^ J » - ^ > 

FeO + 2HCI ■* FeCI 2 + H 2 0 
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<ULJjxu SjH > 

HCl 
J 1 1 4- 
^JJ-JLA <L^jJ 85 - 
3 ?— /fb* 1 -2 


jLi^jJI 4 hVi 
jLjJjUI 4ia^j 
ia Q£JI 

























*LaJl jJ-l£ 

^ £-° I 31 J-*- 2 ^ A-a Iac LjjcLlx^ • 

H 2 + Cl 2 ^ 2HCI 

A_j_La_C ^-S ^ \ ~ • 

.^.LJI jj-l£ ^LIaV Jj-^JI JjjjJS £-0 ^dl 

NaCI + H 2 SO 4 * NaHS0 4 + HCI 


^LJI ^ a ^ l ^1 ii*i tO 

^jaJI ^JLxJI J_i_fl ^j-o Sj-o Jj^ ^LJI jjJ£ c> Aa^v e_aiitl£l 

£C—L-& ^— &J-\ C. ^ 800 A. 1 ijj 1^ ^ j ^__i I 2v 

.Ca^^A^JI £-0 ^IjlLJI 




^ oL>l jU.J 
■UIjjE 


f-LaJ\ j^..ls a -v oL^IjiLLujI 

. si Iver salts • 

.ionic chlorides X-u^Vl ol^j^KJI Jotl ^ • 

.(Lj^Lla^JI o^LtLalJI J^L*^ • 

(J ^* .' (_y^J <(jjL*_a_U A-t-C.1 l H-JI <L^aJl_a_cJI • 


.0I31UI 


































potassium ^j^uU^-ui oi -Vi i ^j-j 
V permanganate 

^r.l "ij i II Q* «* iA j i ^ujLj 14 il m 

jt potash permanganate 
-j ii * .Condy’s crystals 

a '.yJ* j}uxil—i £-> SjjLuii (jA ^JaJI 

(■ " 

.Jo-JlIaJI JJiu^t 4-Jlxu Jjl^xu 


-vj t, ..ii i II jj I 4 4 \ a j t 7- LLi I 
•4 ^ ^ j J J, . A £—a j j \ X \a! 1 l5 —HiJ • 

. ^ ^_U4jl_J J.JI ^ Li J_j I 

2Mn0 2 + 4KOH 0 2 ■* 2K 2 Mn0 4 + 2H 2 0 

U q I 1 \ ^ ,xj 1 \ X.UJ I — 1 * 1 -0 <LJ ^ ^ ^ ^ ^ ® 

7- l *v\ V <L>JjLo 60 A_^.J J 1 ) < A S ) 

. ^ J) 1 txl Lj^-jjl sIj l_LXJL-0^)_J 

2Mn0 4 2 ‘ + Cl 2 ■» 2Mn0 4 + 2 Cl 



o 
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uLjj-dl jjl \ a j _i l 4 1 , r.*X I 


o -<s 

t> Jjl J. R. Glauber 

A \ UJ Jt " ■ Ll J_j I ~~ ' 1 1 i 1 .A j I l 0 ~~~." I 

"jJ'jjjjJI ^3-° A_a_a 1 695 
pyrolusite 


Vj) 1~> /I 




o, > < » .' J j 1 ~>* 

. I . ~ 1 1 \*\ A j_J 



o i \a \ ^j_i 



Vlj 

.(J^_>LajVI a.U<aj!^j aK kK a~ a 4 # 

Od^ll £-° <Ll£.LaILi al/>11 2 _Hj • 

.^i 

.jS^JI f-LJI JJ& o A_ic\_aij K11 ^ v> > # 

^^LujG^-JI oLjjL-LaoL^I jJaJLujl 

. I ^ \ < fl 1 __J^_aJ I t X t ** 1 1 -0 | \ ... I \ '■v 

.Ol/VUJIjI • 

.L^JLx-o j cjLjI ) \ 1 1 ILi # 

0*ilc.Lij *Lljl j - i \ x \ a \ 1 j J_J J^jl <JI j V c£j^ 6im^l JoLx£ • 

.Sj^Vl 

^ c * -> ^ JaJLmJ • 

.redox titrations s j^VI oIjjL** ^ ^ku~ z .%„.< f. «*.i« • 








































^JlLI 


JJjiJI jjjLLa 


polyvinyl jikAJi jjjLLJi ^>1^11 


a chloride 


£E_JL*_1 .PVC j kViSaJI 4 — A_ujI- J 

oLjjJaJLj Jj Ij 4 II jj_*_La J-Ij J) K II 


(otjiaJi J) plasticizers 

l * . .v ^i _ t ‘ stabilizers 

^11 j 1 *>J pigments 


^ r% % a t i/Ai L^lj^ltul j^.aj oru 


.pi 1 iaJ 




Jjl A 1 J *i / t » V I 


n 


PVC: _u a j j iA t <ii wul. 


/'- " T . ... “\ 

OLJjaU .> jli-i 

[H 2 =CHCI]n 

j 260-100 

V u M> i 1,4 



• 1 ^ \ a ( v \ \ 0 1 1 jjjljJI jjo Lo I _\ ^ “1 j,jj I 


. ^ VI . > 1 r ^ ^ 1 ^ -s. 1 1 ^ 1 1 ^ ^ I v iio 1 _ 3 LaJ I ^ \ tS*> ^ J 1 I P V 0 —11 ^ iAi j ® 

1 -vl I o Lj I jU,,-. | J < 5 j^ajujJ I o JJ * U I ^_lU lj-f^ ^ (j J-U I ^-iX P V C JI ^ • 

d^LuVI jjl^xj .structural panels a_^j1^JI LjjUjJI oU.^Ulj .^UVI ^ • 

.^lx ^lj-11 4xl i u a • 
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PVC _ii £LL>i 


U.UI ^ PVC Jl E U:V 


H 

\ 

c 

/ 

H 


0I”I2—CHCI all . ' PVO Jl I " ' 1 *. ~ i 


H 

/ 

C 

\ 

Cl 


jj^JI _jj J c, .a II sJ A 11 
---”-►[- 


H 

I 

C- 

I 

H 


H 

I 

C- 

I 

Cl 


-] n 




PVC Jl usUJSI 

(Jj+* cH> J-£ 4 a r .i ~i *s l 


Henri 




<1uj Victor Regnault 
1835 

Eugene Baumann 
<JJ j^ ( aJ1872 a \ ... 

A 1 >‘“j ' ' 1 

^ OJ -'- 11 ; 

A _ a _ iuS/ A _^ j * ^1 1 

• 1 



.A v 1 , A_a_jTv-o 6jLo PVC Jl • 

. (JA^^ > V I AJj^JLa JJ) # 

^ \ \ 1 A 1 I I \ ~V V . 1, 1 I 1 ^ t l ,xj Q \ ^ ^“1 1 /> 4 0 

































\.^a ^At -vi *u ii ^LuJi d.Ai,uLj LAji ^a sodium chloride 



.j^lui oi j^» u Ji extracellular b^ j%uJi ^ <jb^ oLKp»Ji ^ 

multicellular organisms b^bJi 


jLxjVI A_ 1 J^L> A_J JjLb A _t \ .> 


:tULjL xa_i^JI OUjaJI 





H 



^UJjLJUI <a Us 11j II 



****** * 

^1 Llij ^1 IjAl^sI Lj^J ^(jl # 

.^illl jii. lijjl 

,*LJI ^ JAi • 

J^LLVI ^ Jl^VI JA5 • 




NaCI f bdJI £±* 


"'' jg^_ 


r 

4JL4jxu 3 j&. J 



NaCI 

>^JI 


801 : 



4-^.j j 1413 : 

jLJjUI 4iaAj 


3 ^/j£ 2.17 : 

4iQ£JI 
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i-ij^ K ~ I j , I 

• jL^ll J^-i-<aJ I ^_ic II t 4 i I \ \ 1 1 ^3 # 

.JiL^j^U <lL1_JL1I ja£. oLa-uj^^iJI 4-IIjV ^-w-*<*L< dl a K A oLj-o^ ^ ^L^JI ^c_LJI J-L^j • 

,A_iil)l ^j^^JI jjjj & oljjL <(^1-^1 jjJS a-^^) o^-Jj-^- 11 -^_>jJ^ jL*-. '«)»■« ^ILJI Jjl=^JI jj£j • 

.jjKS\ ijj Jl ijj <> 6^ ^ ionic bond 4_.jjl.iJI ik»l J\ J <r..-- • 


qLaIj Vunl 

t-o 6 j-j j-sJ I Cj l —o I \^v ~ I a r..~ 

.^LxJaJI LtuAjj Lj ^fLo JJLJ # 

4-j-C Li-c-aJ I Cj l V\ a 11 4 1 ... 1 ... I e. \ \ I I 4 U a \ j ^ • 

• J<^H ^-lc S a !1 
,4Ja_fiL*. SjLo i.m • 

.4_A^Ja^U 4 ^ \ I I g-LiraC.| ^JaJLuxJ • 



Na —~ le » Na + 

Cl + le-► Cl" 

Na* + Cl--► [Na* - Cl] 




Gujarat oljU ji. ^ ^LJl .kiJi j*_. 

• ^ n i nPi J l j J'V mI I 4_iLijiaj 7 T . U I ^LaJ J^U l ^ a I 
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j^ . aji j ^<■ i *».^>i i 5 j~'<» * ^ <<Lt^aJi sulfuric acid 

£>j^i£JI JAJ^ • Jjljj «L*_ 1 jI^ Zjjj l jj^.jj l xa> ^jj 

pLaJI ^a Jj) I^aJI jA / 98-96 4 iui*i i Ijja* LjjLa»j 


a «\I ♦ a t *C I i 4jL-u^aJI 


r 


ixjj. JJ S ^laj 

H 2 SO 4 


4j^u <*_^jj 10.3 


jUjjJI 4 ia^j 



jLJJUl 

4 -aO^JI 



o *j;< II j^Aa. ^ 1 ^-^ 

.<^111 j j .corrosive Jl^l JiU ojjjUI • 

< 4l*j-w»; *LaJI JjLi ® 

jlj^ Jl protonating ol-i>:j_>JI Utl^y J»Lt • 

. \ (| jl 

Sjj-u^l J-o1_C J-X_J • 

: ( _ ¥ _Lj La£ ^ *-L> 4 ^ • 

H 2 SO 4 * 2H (+) + SO 4 2 - 

o C-Uj 4SJ I * **■* iS^^i ® 

.aUl jr U:l ^1 


NaCI + H 2 SO 4 ■•• NaHS0 4 + HCI 
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^_L Lo j Aa-\l hJI O L-o I jiiJLuj VI J-aiul» 

6— 0 ^ I I o—° *(Sj-^ 4 lljV • 

. <Lj J^iaJ I i**i l_xf^ j_2i] I 
cJ j <Lxj>La,^ j ^ 6 jl—o v * > j • 

1 t f l V . £ j 1 X 4 i A ^ 1 

^ -j • 

.<_ijLfiLxAjjail vu^ Vl 

2 - • 

* 

."1 1 \ .. .^ I "!| 

I '.II ^ 



,jA a j-LLiJ 

oj^iUI contact process ^^LJl a_5_;j_L ^ • 

^LliV , ., <i Vl j Cu_>j£JI j^^*; 

.oa^SJI 

£-» < tl ^- 11 J* J^uSI ^Uj • 

.sulfur trioxide i_.-.< i cJU ^Lr>V 

Lo ^LijV ^yi oj__>j£JI ,u,„ ci cJU J^_. ^ • 

.oleum t 5 ^^l OJ^Li i_s^*_i 

•j^_>^l Caj_>j£]I (_ Kvn-k ^ yinj fLJL; jVI OjjJI JJaj LoJaCj • 

S(s) + 02 (g) ■► S0 2 (g) 

^ ...^l l t V 

SO 2 + y 2 02(g) * S0 3 (g) 

I * >.. .^ I " 1 1 \_j 

S0 3 (g) + H 2 S0 4 (l) ■* H 2 S07(I) 

H 2 S0 7 (l) + H 2 0(l) *• 2H 2 S0 4 (I) 

'— i ij 






















>. 1; -_.<n 



. a.r.l< A A a 'C- l i.^-s djLa nitNC dCiCi (aljjJLiJI eji) 

.^gjUJLaj ^ o' J ^ i 

kT ** 

^ ^^jxuLi^ jJI La£ .Sj^JI 

• -> (Bengal salt petre) (Potassium nitrate) 

,ijiij nitre j^lji ^ j^ui 
Chile salt petre ^j^uaJi 
.(sodium nitrate) 


- 


m 




.<LaaI^C. JA ^4JI A_C.LjLuea 


did t A l\ I I 4 % \tS% 


ojjVl 


/ N X 

O OH 


4JLJjxu 3jla_l 

HNOa 

6w-^jj 42— 
ij ^LA 4_^jJ 83 
3 ^/j^ 1.51291 



>^JI 
jLijjJI ilaij 
I 4 14 I I a Ua*i 

^Q£JI 


ojjVl 

.^jlll OjjVl • 

,^£jJ2fc.V! J 1J) X\ 11 O-^JI -UJ-W-I J ® 

. l_l 1 • 

6J-uj£l J-oLc aJ»I Lo£ • 

<cupric nitrate ^uU^ill cJ^ <> Vji=^ • 

J-Uxi^l j-o JJ-o-aII OjjV! jAaa 

Cu 2 0 + 2HN0 3 ■> Cu(N 0 3 ) 2 + Cu + H 2 O 


£—0 JJi ^aII i ^ ^ 

3Cu + 8HNO3 


JLa 


-t} 


j J ^ 

• J * ^3 ^ ^ >3 ^ Lt 0 ^ ^ ^ ^ 

3Cu(N0 3 ) 2 + 2N0 + 4H 2 0 


15 ( 




















ojjVl oLaI jJiJLujI 

0 6 J-*J I VI Cj 1—o I I 

* * * 

• IjLjLu. 1 _j 

ammonium jA ,vji ol_>n£ ;,w...Vi;1 •■. 


i i 

LkLLS jjlj • 




JLu^j • 


.basic calcium nitrate o.nitrate 

. d> I A^c. 1 v«^ ^ 

<^Lu^ ^ silver nitrate l^w ol 

.LijjVlj a_Js I ji. jiJI ^.VJaVI 



J-?J^ J -t£ 


Ci^jVl y\A l 41 ■ r.~«<l 
j-jj^Lc eJJjjjj <jL-A^-} L_fl_Ll£l 

Johann Rudolf Glauber 
.1648 A .1 UJ VI 

LojA£. OjjVl j-ijVw£: 

(dj^>^jO I CjI^Ij c ^-uj 

^ 0"^J^ C^A^JI (jAa_^ £—C 
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J^> 


i-v i 4 n "*_* phenol j^Ijaji 

^ ~t I ’| Oj ^ ‘J J Urij - ^ - j 


Sjj qa Vjj ^ 3 A y A 

J3-L-L-LJ-I ^ a I .* — 11 ^-ujVIj 


,hydroxybem:ene 


j^JLj 

carbolic acid 




d 4 ^ 1 * a %< II <A n 


r 




CeHsOH 

>j-ii 


Aj j < a A^jJ 40.5 

jLi^jJI Aiaij 


aj^Ia j 181.7 

jl j 14 II 4-La^j 


3 jiuj j 1.07 

4iQ£JI 


OH 

i 



A vL^> SjLo j\ jjlll MiLuj j^> O' J jV*' ' O^i • 

,aJ> jjLil 4-^.jj ^ 

. JLjI jli\ A^sJilA j iiJI A_j^UI AJL=^lj-i j^Ljj # 

2 Us v.i. t ^ ^ a \a. ^ j ® 

,A_JJ^<111 jlJ-JI j>-o *Ldl ^ L>L*J j • 

,A_Jjlj-JI j-o A ia-jljj • 

.AJjL^J I 4-0 Luj ® 

■r-l '_■ ■■•< j j «II J ^ ' " J j • 

.Ajjill ^ Ujit phenoxides 

^ ^ i \ a ^ frl— aJI l—J—fl—II 1 Q ^ ^ * 0“^" 1 ® 

.formaledhyde jjL^. 

j_o JjIaaJI J^Lilj J ^ l J • 

c ^ t aU ^i^ ^ 1 o 

OH 


-► 2 


+ 2Na 


+ H, 






^ J j ■ ^ 11 ' * 
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JjJulLII ^LLil 

coal tar ^^1 1 ^^ oil qI^JL_s j \Ua~ \. a 1 1 ^ v> * 

; <_jj_k_*J| ^j-ixS/l A^.LL»[ jJlj_L J .^UJI U a \ I I 

Sj-£I .hydrolysis of chlorobenzene Jl <Jj^ 

.oxidation of isopropylbenzene ^iJI 



J^Jli4 II qLaI 

. I ^ \ a v i**! 1 o 1 \ 'm I i * a 11 

• L £-cLu- ( a ^.'ix A ^kJ^JLxU • 

0 i> VI oLcjL> <ol alVi^ll . >X j" • 

.alkylphenols (J^iJjJI oiLUl) 

. < -1 , 1 I n 1 1 j-±£ l_L>J I ^LLil ^ • 

O-^ SJ_U4_lJI dJj Ut ^ ^ \ 1^1 J • 



. 6^ l «^> 1 1 ^u-OjujJ I <Jl1u I 





JjJli^JI l <al , r.*Xl 

Joseph ^Uk^JI C I^JI 

1867 4 _Lx. Jj^JI J ^-a Jjl Lester 

• A_i^.l ^^Jl d>l^ jVl^ pi jl ^,^>11 ^ ^ ^^1 1 ^ t a 9 I 
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a >'.1 > -n< h ji^aji jt i"»^ . > a ^ ii * a »i ^-it chemist 

u. Jj.^v>"t u i ^jjLiAj^JI oLi^j-aJI A fi ^a (j- 1 ' 

jJU. ^ 5^Jl js^ALLJI^ yul^iaJt^ J ^aJt li TiS ** jjj^ 

t\ iaj^ II ^ £jJ tjA J^t JjtjVt (j^JjnaaJI jL£$ " 

+> ^ 1 ~\^A 4 \ "v ** | i 1 A JtCr 

^Jlx ^ 4JLaMJI ^LaxuVI j£auI J* L>^*-} C5^J 

.frl JA l^JI 

1867 5l1^ O Jj a-JU Marie Curie ^jU c^»l£ 

, ^ .A_uuj^JI A-jj^lolj-i-oVl S^ia-Uu .Zj "V -> J-ul 0-»^ V _j-Ji ^ 

jij .radioactivity 5 jLc. ^sl>\ Cy> Jjl cfjj£ c£jC> 

j.^-o- ^Jj .^jl^1 Pierre Curie £* 

UVc 1 . A \ l l$J Jj < J-J ^ic. 6 J Vj ^-Ic. I j-A 

4 a \ aI I 


JJ-» 


j>» l 

_j\ j a \ ^.Jl j— 


jj—? o^J> ^Lj^-^-aJlj ( 

2<i^ : 1885 ii- Niels Bohr 

A_p_d A-jji^jj £ jj^» Jjl JJ-? .^J^»I^JI 

.6^-aC ^j-o 1^ A_1 -oLUI Co j V c 6^jJI 

Lr lx. ^LLj 1922 <Cl«j ^Lr^JI ^ J->^» £>>C^ jj-i JC» 

J-L^. ^ JJ-? J-^J .CjIj jJI ^ J ^ ) I A "\ ^ IjJ 

.a_>^^aJ i a_£ 1 1*^n ^_aJ_ujJ 1 ^ 1 ^ •“*)l 1 


c $jj£ iSJ^° 



(J* £> '''} * U 

15 ^ John Bennet Fenn ^ 0 ^ . 1 ^ 6^ ^j\ jaa III Jj 

ilu* ^Lj-oAll JC> a3j ^ 1917 oUO^ 

^Lij^^JI Juj>JI o-jLj Ly^jJ j 1 ^ ^ *\J I a ^ ^ a LxxxaI 2002 

o 1^>JI ^ ^1 electrospray ionization 

.biological macromolecules i^jSJI 
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J>ji 

- I ^ 1833 5_i^ Alfred Nobel JjjJ> jjJJI jJj 

.ZjXli£. 4 _wjLuJI {jjm LiiL^aj^ I j ,.', J...I1 > 


SjLo £_jia.1 j .nitroglycerine ^ J _.... : ^ JJ --,n ^ 

.c»l '>.> ■«. ->il l L^j-L c 5 ^.lj <sj-> V; Jl dynamite c^-oLjJI 

^ olj >^1 1 ^-o LcljJil l *trX I Lo£ 


jcJlajj diSLJI J^ 5 J . j^kJI ,^Li.A-H j’a-N 





C^>» Oj-JJj 


a ^)L *Lo^ Robert Boyle J ^ o^»jj 

.A_J j^uuxJ <L1j J^3 jJj (^ \\ J ^ 

^LJI Boyle's Law A^^kj ^_ikl 

A-^Li e_fljX, La^ .jL*JI kdL-Ajl (jJLi 


.alchemy <^-ajjJLll g-l i^llj & i. ^ x n *» j.^a ^ jj| 

* Li I ^j-a I £ Lj.aj^ 11 *■ If ^uoaj I 1 * < A |^ 

. <-XA-> j r^. 11 ^ j-UJI 







^ 1871 a_j_x*i Ernest Rutherford jj cuL>jl jJj 

kLklll jj -L-iJ_l_Ljj_ijJI ^j_^uI \ A_L»J_a 

SLa K^ 1908 a \< *j a-Lj-ao^JI ^j_i^_i \ ^f 1 * r.. VI 

j jj_Aj jj c akVsIj .^_cLxiuVI L I n,\ I I dLr ^ L 

aJ^J^ l$ j ^ \ *; <^-11 Alpha prticles UJI 

^ I LaS .6j jJJ A_jjlj J ^ L JjcLxi_> Loa AjLiij a u . 




























A Afra oLiujjLi 


jU\ J <A^U SjLkJI oljUJLj oJUJ ^Jl ^iUJI J Sjl^Jl <-jj :greenhouse effect to *Jl ji 

2 * tU a1 1 2 \ tl^l l JVCl l jkj jj <£* k-oll l )1 a j u ) < *J J ko Ij-A Ljjouii£. 4 -mj^ aL s \«^ »1 Sj_Alkll 6 J-A 

kl <Jljii^VI J-oLxj kjk: <^^k3 kjk. j5Si jl kjjiUI SjLJI ^1 kk »H .reduction JiJkVi 

. 6 J-ia/S V1 J-ok_j ^-Cjk C j ) < -u ^ l5 "^ A^kll 


cj Ij a_jjLJI ^LxjS/l j- 1^ ^ ^jijJLujaj ^.Jdlj olji-i Jj> j > ^ kjk -9 un P0wder jjjLJI 

^->w 1 \a 1 1 j ^3 iu\ 1_1jjJ 

^J_=»JLcu3j 4 Ul l oLj-kujlJlj ^ k ‘^}> 6>J J 1 A \ko 6jLa ^-Aj ^jjj_JI oijls AsJ\ J-A .bOTaX JjJ-p' 

a Uc l ^ Sjk j < 4 kll JJa^-oj ^ J-okS 


^ j >\ /n jiVI jjka-o ^-aI ^_aj ^j-I^I okk ^Jx. ^j )'^ •■4 « ^> .bauxite o j » 

a ah ^> Loo jja-oJI a \Iac j_a .corrosion J£LDI 

jJkJI jl ji jjJ^u>JI JJk ^ k£ jjL ^kkl -.luminescence (o*&\ ji) 
i_L>JjJI oL^^Jkl qi< «kj ,AxW jl ^11 J_k3 jl -u^kJ * > ,* iiLU ^1 Jj^jlII a j I a c j_a ‘.fermentation i ll 

j <-ijV j^^ll cj\ i aII c j-o J j).^^ . l l (3 ^jj .i jLqU a Kr xi ^l l oIjj-aj-jj^-U 


.a^ Ujj^i ^1 J^l^ll 5>5 j^a :concentration of a solution Jji^di 

.aJj^ J ^1 J±\ Cj^ O^ 11 <^5 4^ J* :electroplating c^ 1 ^ 11 

SjUI 6oL:jio JSIjxJI ,> c> A^£-a SjU A^ j-A -.fractional distillation 

jau 0^1 ^ <okj£JI c> J^ uUjj 


t \ \< .SjkkJI L^ 3 kjko j^kl dJjj A ^1 jl oj^ SjLJI klk^k kk .calcination 

.L^l^k 3-0 3jkkl jr I j^LLuu^ ^IjVl 5jkiJI kkol ck^.Vlj c^^dl k° c^k^-dl 

JkkiJ a^ v"v\ Jr l I I 3kuj^ 3 -JI jjkkl n-ko ^Jx. (s-ua^Vl jl Ij^oJk) k_kj AkJo J^k3 A jUc j-A .tarnishing ^k-LJi 

t 0 °_'j; La J V<j Laa 1 (j -\li u 

i u~jij-^ ^LijjV jl l() ■■■*' * •>j~" &jLa jjLxjjl .incandescence 

jl jl aLaJi (jLa>?- J*- 4 j Cy> 5ja«.^ oLl^ A •>_>"> > oKL j .sedimentary y>y*j 

.Jj jiu Li .A ^Jl ^3 . 'jl'^ . i l 

.j^Lyll jjl i/ui j^al jj&j Aaia_>a^ O- 4 <-^JLL i s^a^JI >- r >-)'-^ s 0^* cr 1 -*^ .cinnabar 

.Sj^^all oUjLiaJl <> ^l LjjUJI j^^JI <> :extrusive rock J^QJi 

. jsL- ^ jILj 4J*x: ajLaJl ^i^ :buoyancy (^^ui ji) 

1 1 jJjaj <_£dJI j-aj <<»LI_>lLi jl L^. j .^'ic . sl>> ^ 5J^>all oLi^j_>JI j jt j-a .atomic number jJ' ja*J> 

.^LulU (Jjj Jl JjJaJI 

1 1 ; i f jl aL.^1 jl Sjl^Jl jUiJ.'liiU ajLaJI i^Jui insulation j>Ji 

i*i,Vl Jla oULLaV iaL^all UkUl foU^-M) ^l^aVl i^k ULa^ iradiotherapy ^LxiVl E 5UJI 

-.11 JaJj Lc Jak_^a i. f . ta a jlja> ,^-a jl ^^aajLk j Jav a ^ SjjL^ LaLt j. llaj ^Akl jl AkiaxaJI 

r A- j ,^LUU jjjaJi oUj^a ,> 18 i^^a^Jl J\ ^^aik: Uak, 0 I 3 U ^ :noble gases iiakJi oijLkii 

o^-J^b O^H-'b °b'-A 

.^L^s^U u -kjJl j '.^ai i oajj <^1—3_>JI jaiaja^ o-® akJlij .iijjJI Jl a-jLk jJJI c^jLaj jJUa Jj .galena 1L 111 * 11 

\ . ' ^ a" ol^aaJ Ajlj^I JjLslj ^Jalj) mil ^Lfl .gallon 11 
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.JSLlU ^iJL jVjUI j\ jf ajLc :galvanization ( a^ic. ) ^jJjlUI 

oljjVl ^ .JSVI ^ z12 d-i. ^jjUI jstiu ^jLLo :stainless steel ajjus yji iV$iJi 

. d> X 1 1 d> 1^ Q IXJ ^ I I-v 1 4 » U 1 Q 1 1 

.<a^ jtJLk^s jl £ L^J <_i^u ipLS*l u-al^j^l :ductile jd II Jjli 

35 * 

'-‘j-o 4 -^ a*-* d jl SjLc. 1 ipldl Jjg j .(jj**JI i_y&\j± ^ja.1 :malleable j^kii Jjii 

i-j > i "> jl jLd>MJ JjU <jl ^ j**JI (_^l^ik. (_$-i^.l ibrittle ■ 

£■ p p 

.Uja^ jl 1 a jl (^^>.1 SjL> ^ t s,Vs~u ^Luji JtUi j J^.j 3 ipL*^ SjI* :reagent ^idisji 

.<ui aLi^^I jIj^L Lo _>* oU j<Le dAi; jl J^i :electrolysis iJ j^sji 
J jl^L i_JU Sjl_>^ J^Pl L$_ii ^ ^LJ A_jiat :oxyacetylene soldering j_. <_■’._■■■.! ^lajji 

. > "v V 1_J 

yj f,AjLdS s^l jjj < •>».>.>U; Jlil jjij <*LJI ojjVl <> £*> :aqua regia <i«h *Ldi 

. <£> > t.A jJL^ <L»I jl 

i - 5L1 = J\ 6 1 o^ij ‘ | j^=>- <J (.j^ (j\ ^ :matter SjUii 

.^l*kU SJiiUJI ji^Ji j i_a£ t-ilill ^ <^^Vl jl^Jl 5 jL> ^ preservative itiaLdi SjUi 
.6_yk^dl ijLJI j OJsj (ji Oj J <>» C5>=»-l jl^a ^ Jclilll J£.L^ lyLuji SjLo Tataly^t J ^ A I I 

•tjj-!^ 1 (j-L-=>Lio ^ OAil>iJlj y^UJI jxj itlai ,i_iL^I SjL> ^ <Kf^ SjLo jJi lallotrope J^sLLJI 

JsUi jiUal jit i-*ilj J,U ill** SjL> ^ LUi ^ 5 ^it iaeTOSOl (~ l ^ ; I I jlj j*JI J) j^dl 

. iJ I ^ J ‘U ^-.1 C yj_i l I4J I I 

.<!*** Sjl^ 4 jj (>u^ «isl3^P ^ j 6^ L»dLt L* J>U-* yjit Jlki ii^s saturated 
l* jj u^ i l lj dkiJIj Jp^JI jj*>. , * * ^ ^ ,ipuJl ol>?^JI aJJ ~>...~ »jL> :amalgam j»Ji_uji 


. A_1_Lu^ 
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121 <105 ( 

96 ^j^vxJl£JI ol^^A-13 

82 A_> J_i Jj^JI c4 n 

97 j j <x*^\ 1 oJ Lj 

139 jjjj-K oJLi 

22 ^i^jjilll ouxi£l 
68 jj \3t i^Jl ^Lis 

68 jiAA iaII 

107,11 
11 

7 
90 
33 <9 

<23.21,19,17,13,11 -10 
124 <52,50,49,47 <35-33 
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11 oj^- 

17-16 JU 
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<92 ,83 <45 <43 *LJI jjJf> 
143,140 
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101 <43^ 
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125 ^LLI 


75 - 4 J^uSI 
9—8 


122 <67 

<136—135 <69 c> 

143-142 

117-116.7 
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fJ-H 


9—8 

51 O l^a-Li 

1 42 CjIjjI; 

9"7 <19 
125 
125 

96 ^ji_uJIUI oljjj 
97 <45 3jj-> 
97—96 ojjjj 
39 


>! 

84 <79,41-40 ,30 J£b 
29 <13 ^4 
147 jji4 

137.130,101 ,47,30^^ 
35-34 Jl£4 

81 <74 <72 r j 

39 cjjJI ^jjaj 


31 


LT^ 




139<127<67<31 dlk; 
,105,89,79,39-38,27 a 
153,121 <111 
152 <29 <13-12 e_ai£; 
39-38 


62 c+y> 

41 ,9 

72 

131 ,79 <31 <25-24,4 31^1 
25 

31 6Jl^^l 

* 

9 ^jLs-o ^Liiol 

87 <.xLj I 

64 Ijl 


80 


—o 


121 ,27,7^jl 

81 A < A all aJIj[ 

139oy^^jUI aJIj! 

* 

50 ^-iIxjVI q oLi^ul 

9 LiLxxj 1 

45 44 <5 1 

151 ,149,139,111 ,109,43,37 Sa^J 

8^1 
55 <50 JjjiijLjSI 
<37 <27 ,24 <22 ,7 
131 ,107-106 
153,151 <149,143 <73,31,24 

92^jc^aJI '_■ ■■■‘^l 
73 cJLjUl 




27 
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LkJ 


79 ^Jl j £.jLo 

47-46 <3 oLu^l 
139,25jL^I 
94 ciJ^i 


22 


UJJJ 
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143 ,109-108 ,33 ili, 
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152/135 
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18 ^j-LiLS 
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101 ,9 <^jlS 
93-92 
143 
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65-64 ,44 ^^JLDI 
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121-120 ,9^^,^ 
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98 (J-5L> a_i2u 


1 0 4_ij>Lj^^_^ 4 m, 
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45 I j 
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155<140<135<133 <111 


91 jji L_j 4 c jj U 

1 05 l_A 
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141 SjjJS J^Lc 

8 <6 j Jd£. 

144 <55 <27 J> 
129-128 <49 
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123 <10 <8-6 <3^1^ 
50 <15 Jjl^ 
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37 <23-22 <13-12 jU 


23 ( ^LjU 
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94 <39 LlJU 
103-102 c^\yi 
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79 4 \ Q 1 r 


75 £jj 
131 ,27 2Liiij 


136,124 
129,102 ,49-47 ,45 

130 <\rAj J 

41 

62 

87—86 ,7 , ,a A 
70 ,13—12 ^Ljj 
121 ,67 ,9 ojjIj 
154 ,67-66 ,809 ^^.jlj 

54 ,45 o>*b 
105 -ijj-sj jj 
95—94 
11 <i£]i 
47^^ 
119 ^Jl jLoj 

9~8 

89 ,88 ,46 ,37 ,31 ,7 j*Sj 
39 jiajj 


48^3 

84 i*** i i *^ \ \,,, 

95 ,41 —40 ,15 a<",.. 


40 j-ljjj 


107 3,LUj^JI 
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36-35 a ^ JJI 
125 4 l.l. 


60 ~ ^ \ j cl,,, 

f 2 1 t L i 

78^^ 
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